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ABSTRACT
Background
Accurate estimation of fetal weight is of paramount importance in the management of
labour. Some cases of maternal morbidity and mortality as well as perinatal morbidity
and mortality can be prevented by antepartum and intrapartum fetal weight estimation
especially in the extremes of weights. (1). There is need therefore to have an easy and
accurate method of fetal weight estimation. This study was conducted to correlate the
accuracy of ultrasound and clinical methods of fetal weight estimation.
Ultrasound and clinical fetal weight estimation are two main methods used in our setting
and are of significant importance in both reducing maternal and perinatal mortality and
morbidity, therefore contributing to achieving MDGs 4& 5. Ultrasound services are not
readily available in low resource countries. Therefore validation of clinical method of
fetal weight estimation was necessary.
Objective
To determine the correlation of fetal weight estimation at term by clinical and ultrasound
methods with actual birth weight in KNH.
Methodology
This is a cross-sectional hospital based study at KNH. A cross-sectional of one hundred
and two women admitted at term for elective caesarean section delivery. Each
participants had fetal weight estimation by clinical and ultrasound method and this

compared with the actual birth weight after delivery.

Xiii



Results

The study participants had a mean age of 28.7 years and an average parity of 2.4. All had
attended antenatal care with 9% reporting minor complications. Majority (85%) of the
new-borns had birth weights between 2500 and 3999 grams. The mean actual birth
weight (3298.8 grams) was significantly different from the estimated mean fetal weight
from ultrasound (3394.3 grams) and the clinical method(3338.6 grams), p<0.001. Both
methods had high accuracy (AUC>0.9) in estimating fetal weight however, clinical
method had a higher sensitivity (98.8%) compared to ultrasound (97.6%).

Conclusion

We conclude that although there is no significant statistical difference in clinical
estimation method and ultrasound estimation technique, clinical estimation appear
superior to ultrasound fetal weight estimation in all weight categories.

Recommendation

Clinical method should be encouraged in estimation of fetal weight where decisions

based on fetal weight are required.
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INTRODUCTION

Fetal weight estimation is pivotal in decision making during intrapartum and postpartum
care of both the mother and the newborn, this is especially so for the low (<2500g) and
excessive (>4000q) fetal weight categories which are associated with an increased risk of
complications. Fetal weight estimation therefore has a significant role in prevention of
maternal and perinatal morbidity and mortality.

Maternal complications such as a cephalopelvic disproportion and its sequale; vesico-
vaginal fistula, recto-vaginal fistula, perineal injuries, foot drop, uterine rupture and death
can be prevented by antepartum and intrapartum fetal weight estimation. Perinatal
morbidity and mortality is related to the fetal weight especially in the extremes of
weights.About 80% of all maternal deaths globally can be directly attributed to
pregnancy, with severe bleeding accounting for 25%, infections 15%, eclampsial2%,
obstructed labour 8%,unsafe abortion 13%, and other direct cause 8%. Foetal weight
estimation would greatly predict cases of labour obstruction and necessary action taken
beforehand.

Every day approximately 830 women die during pregnancy and childbirth translating to
303000 deaths per year worldwide. For every woman who dies another 30 suffer long-
lasting injuries and illnesses (1). Maternal health is inextricably linked with the survival
of the new born: every year four million babies die in the first four weeks of life (the
neonatal period), a similar number are stillborn. Three quarters of neonatal deaths occur
within the first week and the highest risk of dying is within the first 24hours. Almost all
(99%) maternal and neonatal deaths occur in low income or and middle income countries

where facilities are lacking in equipment such as ultrasound machine and qualified



personnel. (2) (3). According to KDHS 2008/7 perinatal mortality rate is at 37/1000 live
births. This is directly attributable to birth weight especially in the extremes of birth
weight. (4)

Maternal Mortality Ratio (MMR)in Kenya is estimated at 385/100,000 live birth
according to United Nations estimates. (25).Some of the deaths could be attributed to
obstructed labour due to big babies. Accurate estimate of fetal weight could prevent some
of these maternal mortalities.

Some studies in West Africa show a correlation between clinical orthopometric
measurements and formulae with actual birth weight. It’s not clear whether the studies
have led to policy change thus a hiatus in translation of the research findings into policy
on clinical estimation. Due to limited ultrasound services in low resource countries, there
was need for policy oriented study. This study may lack the power to influence policy

change but it can guide further studies on the same.



LITERATURE REVIEW

Fetal weight estimation is pivotal in decision making in antepartum, intrapartum and
postpartum care of boththemother and the newborn, (5) (6) (7). This is especially so for
the low (<2500g) and excessive (>4000g) fetal weight categories which are associated
with an increased risk of complications. (8)

The low birth weight category is associated with perinatal complications which are
attributable to preterm delivery, IUGR or both. These include birth asphyxia,
hypothermia, hypogylcaemia, neonatal sepsis and long term neurological sequelae among
other complications. Perinatal mortality for the low birth weight tends to be much higher
when compared to the normal birth weight. (3)

On the other hand, the delivery of an excessively large fetus is associated with an
increased risk of perinatal morbidity and mortality and maternal morbidity. (6) (8) (9).
Injuries such as shoulder dystocia, brachial plexus injuries, bony injuries and intrapartum
asphyxia are some of the acute perinatal complications. Long term neurological
complications are also not uncommon. Cephalo-pelvic disproportion incidences also
increase with increasing fetal weight and so are operative vaginal deliveries. Pelvic floor
injuries are common and resulting in puerperal sepsis, VVF/RVF, foot drop. PPH is also
common occurrence. (10)

Ante-partum fetal weight monitoring is therefore crucial and potentially useful in making
decisions in obstetric care. Any method which can reliably predict the fetal weight will
contribute greatly in limiting the potential complications associated with the low and

excessive fetal weight categories.(10) (11) (6)



Internationally similar studies have been conducted; Mehdizadeh et al in a study
conducted in 200 Iranian pregnant women and published in American Journal of
Perinatology 2000, found same margins of error in both clinical and ultrasound fetal
weight estimation and concluded that clinical estimation is as accurate as ultrasound fetal
weight estimation. In a similar prospective study in Southwest Nigeria, Akinola S.S. and
his team concluded that clinical estimation is as accurate as ultrasound estimation except
in low birth weight babies. In Kenya while clinical estimation and ultrasound estimation
have been studied separately there is no study correlating the two.

Various methods of predicting birth weight available can be classified into clinical
method and imaging techniques.

Clinical methods

Clinical methods of estimating fetal weight have been used by obstetricians and
midwives’ for a long time. These are convenient and less costly compared to imaging
techniques. Included here are; palpation assessment of fetal size by the clinician, clinical
risk factors assessment, maternal self-estimation and fetal weight prediction equation.
(12) (13) (14) (15).

Palpation assessment of fetal size

Midwives and obstetricians use this method all the time in routine general examination of
clients. This is by palpation of the abdomen in obstetrics examination. With experience
the clinician can roughly predict the fetal weight. It is however subjective with significant
error. Ojwang et al in 1984, compared fetal weight estimation by palpation method with
actual birth weight. The study revealed that estimates within 100g, 250g and 500g of the

actual birth weight were 31.8%, 61.4% and 86.6% respectively. (7) (16) (17) (20).



Clinical risk factors assessment

Assessment of clinical risk factors for either big or small babies are shown to be of value
in predicting birth weight. Risk factors such as maternal diabetic obesity, paternal height,
history of prolonged labour, pregnancy weight gain >20kg, maternal age of >35 years,
and multiparity could point towards fetal macrosomia thus necessitating further
assessment of fetal weight by other methods. Other factors like, poor pregnancy weight
gain, history of chronic illness such as cardiac diseases and complicated diabetes could
lead to low fetal weight(6).

Maternal self-estimation

Multiparous women can easily tell the size of present pregnancy in comparison to the
previous pregnancies using terms such as larger or smaller than the current pregnancy.
This can help the clinician to roughly predict the fetal weight (18) (19).

Birth weight prediction equation

Equations and formula have been developed to estimate fetal weight. These involve
measurement of abdominal girth and symphsio-fundal height. Some of the formulae are
as follow:

Ojwang et al: product of symphsio-fundal height and abdominal girth largest in
centimeters minus 450 to cater for placenta weight (20).

Dare et al: product of symphsio-fundal height and abdominal girth at the level of
umbilicus in centimeter (16).

Johnson’s formula- As proposed by Johnson and Toscach(1954)

Fetal weight (g) = Fundal Height (cm)—n x 155

n = 12 if vertex is above ischial spine,



n = 11 if vertex is below ischial spine

Maternal weight >91kg Icm is subtracted from FH.

For this study Dare’s formula is used for its simplicity and reported good correlation with
actual birth weight (16).

Imaging techniques

Erect pelvic X-ray examination.

Though fallen out of favour, erect pelvic radiograph was used to predict cases of cephalo-
pevic disproportion. (21).

Ultrasonography

The discovery of ultrasonography and its wide use in obstetric has revolutionized the
practice of medicine. Where resources are available, ultrasound has become the method
of choice for estimating fetal weight. However, ultrasound services are not readily
available in low resource settings.

Estimation of fetal weight by ultra sound involve measurement of various fetal dimension
such as femur length (FL), abdominal circumference (AC), head circumference (HC), bi-
parietal diameter (BPD). Using various computer generated equations, the fetal weight is
easily estimated (22) (6) (9) (5) (23) (24).

Magnetic Resonance Imaging

Magnetic resonance imaging is not a routine fetal weight estimation method, as it is very
expensive and not readily available. This is used where accurate estimation is essential
(25). The various fetal weight estimation techniques have differing degrees of inaccuracy.
This study aim was to correlate the accuracy of ultrasound and clinical estimation of fetal

weight with the actual birth weight in our setting.



PROBLEM STATEMENT

Limited resources in our country hinder accurate estimation of fetal weight by ultra
sound. It is therefore important to validate use of clinical estimation of fetal weight. Itis
on this basis that this research was designed in an attempt to test if clinical method is an
accurate predictor of fetal weight.

RATIONALE

Fetal weight estimation is important in decision making especially in high risk
pregnancies on timing and mode of delivery. Clear cut estimation has generally been
elusive till the advent of ultrasound and its’ popularization. Fetal weight estimation
remains elusive based on simple observation and the gestation age. Perinatal morbidity
and mortality are related to the fetal weight especially in the extremes of weights lower
than 25009 and greater than 4000g. Maternal complications such as VVF/RVF, perineal
injuries and foot-drop, are associated with obstructed labour as a result of high birth
weight. Neonatal morbidity and mortality are also higher in these extremes of birth
weight. The burden of extreme fetal weight on maternal and neonatal health has thus
necessitated research into accurate ways of estimating fetal weight especially when this
would help in taking appropriate management decisions.

Ultrasound is expensive, skills to perform ultrasound are limited, many public labour
wards are very busy, and hence validating an alternative method was plausible. It is on
this basis that the study was carried out to validate the use of clinical method in fetal

weight estimation where ultrasound services are not available.



CONCEPTUAL FRAMEWORK

Pregnant women may require fetal weight estimation to plan delivery. Ultrasound
services are not readily available and thus need for clinical estimation. Accurate fetal
weight estimation will lead to better decisions and better preparedness in management of
the pregnant woman. This would result in good neonatal and maternal outcomes and

reduced morbidity and mortality. This may influence policy change on use of clinical

methods of fetal weight estimation.
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RESEARCH QUESTION
Does estimation of fetal weight by clinical and ultrasound correlate at term with actual
birth weight in Kenyatta National Hospital?
HYPOTHESIS
Null Hypothesis: The correlation between clinical estimation of foetal weight at term
and actual birth weight is equal to the correlation between ultrasound estimation of foetal
weight at term with actual birth weight.
OBJECTIVES
Broad objective;
To correlate fetal weight estimation at term by clinical and ultrasound methods with
actual birth weight in KNH.
Specific Objectives
1. To determine and compare the accuracy of routine ultrasound fetal weight
estimation at term with actual birth weight.
2. To determine and compare the accuracy of clinical fetal weight estimation at term
with actual birth weight.
3. To determine and compare the correlations of ultrasound and clinical fetal weight

estimation with actual birth weight.



METHODOLOGY

RESEARCH DESIGN

This was a cross-sectional hospital based study at KNH obstetric wards. The study design
was suitable as it allowed recruitment of participants admitted for elective caesarean
delivery. Clinical and ultrasound fetal weight estimation was done on admission and the
actual weight taken after delivery. Average duration between fetal weight estimation and
delivery was 2 days with a range of 1-6 days. The study subjects were a cross section of
one hundred and two women admitted for elective caesarean delivery at term.
LOCATION OF THE STUDY

KNH is a tertiary hospital; it’s the national referral and teaching hospital. It also serves as
the teaching hospital for University of Nairobi. Reproductive Health Department
comprise labour ward, antenatal and postnatal wards, antenatal clinics, gynaecology out-
patient clinics, fertility /laparascopy clinic, gynae-oncology clinic, family planning clinic,
postnatal clinic, fistula clinic, emergency gynaecological ward, cold gynaecological ward
and theatres. The department conducts 700-1000 deliveries per month. The institution
serves the wider Nairobi metropolitan population, referral cases from all over the country
and occasional referrals from neighboring countries.

Both clinical and ultrasound methods of fetal weight estimation are used in KNH. The
clinical methods are used by clinicians during regular attendance to patients, and
sometime documented in the clinical notes. Ultrasound is a common form of antenatal
fetal monitoring at KNH. There are 2 ultrasound machines used for obstetric sonography;

one based in the labour ward and one in the radiology departments. Ultrasound
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examinations are conducted by qualified sonographers, senior residents in radiology or
radiologists.

THE TARGET POPULATION

All pregnant women admitted to obstetric wards at KNH were the target population.
STUDY POPULATION

One hundred and two pregnant women at term (37 completed weeks and above) admitted
to obstetric wards for elective caesarean delivery. They were expected to be delivered
within a few days of admission and fetal weight estimation.

SAMPLING TECHNIQUE AND SAMPLE SIZE

Sampling technique;

KNH was purposely chosen for the study. VVolunteer gravid mothers admitted to obstetric
wards were sampled consecutively till the sample size was achieved. This was a non-
probability sampling.

Sample size calculation

Fisher’s formula was used as developed by Fisher for population proportions. (26)

_Z&p(1-p)
ST

Za =1.96 representing standard normal deviate for 95% level of significance

p = Observed proportion of all fetal weights that are estimated using ultrasound and
clinical assessment and projected to be within 10% of the true fetal birth weight (assumed
to be 50% in this study because no similar study is available in Kenyan population)

d = the precision or margin of error around the estimate of correct birth weights taken to

be 10%

11



_ 1967 0.5(1—0.5)
n= 0.12

Therefore, n = 96
Inclusion criteria

e Willingly volunteer and give an informed consent

e Pregnant women admitted for elective delivery

e Singleton pregnancy at term 37 completed weeks by dates
Exclusion criteria

1. Obstetric complications requiring urgent delivery

2. Known gross fetal abnormality

3. Multiple gestation

4. Poyhdramnious

5. Intra Uterine Fetal Demise (IUFD)

6. Engagement of 3/5 or more.

7. Patient refusal to participate at any stage.

8. Rupture of membranes.

9. Oligohydramnious.

10. Poor visualization of fetal parts at sonography.
Consent
Recruitment was done in obstetric wards, The principal researcher with the help of a
trained study assistant reviewed antenatal cards and clinical history, those who met the
criteria were informed of the study and those willing to participate were considered
eligible. Eligible clients were called one by one into the consulting room. The

participants were taken through the information on the consent form regarding the

12



relevance of the study, rights of participants to participate, refuse or withdraw at any
time. Confidentiality benefits, questionnaire, physical examination and ultrasonography
were discussed. Willing participants then signed the consent form.

Structured Questionnaire

Questionnaires written in English were used to collect necessary information from the
respondents. The questions covered demographic data, past gynecological and obstetrics
history and questions on present pregnancy. Questions were clarified by the researcher
when necessary.

Clinical estimation

Flexible tape measure calibrated in centimeters was used. Eligible recruited woman was
explained the procedure again. She was requested to lie on the couch, her abdomen was
exposed from symphysis pubis to xiphesternum, symphysio-fundal height was measured
from the highest point on the uterine fundus to the mid-point of the upper border of
symphysis pubis. The abdominal circumference was measured at the umbilical level
while participant was standing. These measurements were taken by the primary
researcher.

Fetal weight was calculated by Dare’s formula;CW (g) =FH (cm) xAG (cm). .

Where; CW — clinical estimated fetal weight in grams.

FH — symphysio-fundal height in centimeters.

AG — abdominal girth in centimeters.

Dare’s formula was purposely chosen due to its’ simplicity and easy use by all cadre of

clinicians. (16)
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Ultrasonography

Ultrasonography was done by one selected senior resident in radiology.This ensured
reduced inter-observer error. The ultrasound estimation was done using LogiQ P6 Pro
ultrasound machine in labour ward. Its formula of estimating fetal weight is that devised
by Hadlock-3 on the basis of BPD, AC and FL. The radiologist did not have prior
knowledge of the clinical estimate of fetal weight.

Recruited women were accompanied to the ultrasound room in labour ward. The
procedure was explained again and requested lie on the examination couch. Her abdomen
was exposed from symphysis pubis to xiphesternum, adequate water based gel applied
and a transabdominal ultrasound examination done. The client was involved in the
imaging by showing her real time images of her baby. After imaging the abdomen was
cleaned of excess gel and client thanked for her cooperation. She was then escorted back
to her ward. Any significant urgent findings at sonographywere shared with the clinician
on duty.

Actual birth weight

After delivery, midwife on duty weighed thenewborn babies within 30 minutes of
delivery employing standard Kubota Baby Scale. The weighing scale was calibrated after
every measurement for zero error. The actual birth weight were filled in the partograph
and extracted by an assistant.

These measurements and estimates were documented into a chart.

Ethical considerations

Ethical clearance for this study was obtained from KNH/UON Research and ethics

committee.(Appendix I11). Ultrasound is safe, quick and noninvasive imaging modality.
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An informed consent was sought from all clients. Participants were informed of their

rights to confidentiality, to participate or withdraw at any stage from this study. No fee

was charged on the ultrasound done on the patient. Report of any important findings was

communicated to the clinician on duty. There was no reimbursement or inducement for

participating in this study. The findings of this study are to be shared with the

management of UON, KNH and Ministry of Health.

Study limitations and de-limitations;

Some of the limitations experienced were:

a)

b)

d)

Withdrawal of participants before the end of study; none of the recruited participants
withdrew before the study was over.

Study participant delivering before ultrasound estimation was done, two participants
delivered by emergency caesarean section before ultrasound estimation was done.
This was disregarded as the recruited participants number was slightly above the
calculated sample size.

Subjectivity of clinical and sonographic method of fetal estimation conducted by
primary researcher and selected radiology registrar; selected examiner ensured
consistency in findings, and the radiologist was blinded of clinical fetal weight
estimate.

Deliveries effected after several days of foetal weight estimation by the two methods
may affect the correlation of foetal weight estimation between the two methods and
actual birth weight. With an average duration between fetal weight estimation and
delivery of 2 days and a range of 1-6 days changes in weight are minimal, fetal

weight gain at 37- 42 weeks gestation is at a rate of 12.7g (-/+ 1.4) per day.(27).
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DATA COLLECTION AND ANALYSIS

Data collection was done by the principal researcher with the help of a trained assistant.

Participants were recruited daily, information from the records extracted and clinical

estimation followed by ultrasound weight estimation done as described above.

For quality control, filled questionnaires were collected and checked by principal

researcher for errors before submission for analysis. Once information was fed into the

computer it was rechecked by a second assistant for errors and corrected.

All erroneous values were checked and corrections were done.

Data recorded on Excel (registr.XIs) were transformed into SPSS version 20.

For each woman, the following were calculated,;

4

4

»

»

-estimated clinical fetal weights (CW),

- estimated ultrasound weight (SW),

-actual birth weight (ABW),

-difference in weight (CW — ABW)),

-difference in weight (SW — ABW).

-difference between the two weights (CW-SW),
-percentage error (([EFW — ABW] x 100/ABW),

-mean and standard deviation for CW and SW.

The following analyses were done;

»

»

The differences between the CW and SW and ABW were assessed using paired t-
tests.

The mean percentage errors for each EF Were compared using an ANOVA

16



The mean EFW difference and percentage error were calculated for ABW
subgroups: < 2500 g, 2500 >3900g, and > =4000 and the same statistical tests
applied.

A p value of <0.05 was considered statistically significant.

17



RESULTS

Response Rate

The study recruited 102 participants and 100 participants completed the study. Therefore
this study had a completion rate of 98%. Two participants delivered before

ultrasonography estimation was conducted.

Demographic Characteristics of the study participants

Table 1 shows the demographic descriptions of the study participants. The participants
had a mean age of 28.7years; 71% in the age group of between 25 and 34 years. All
women were literate with 52% having secondary level of education. They were mainly
married (71%), 90% were Christians and lived in the urban (97%). The rate of
unemployment was 37% (Table 1). The women had an average parity of 2.4 ranging
between 0 and 4.

Table 1:Demographic Characteristics of the study participants

Variable Category Frequency Percent (%0)
Maternal age 18-24 years 2 2
25-34 years 71 71
35-44 years 27 27
Level of education Primary 15 15
Secondary 52 52
Tertiary 33 33
Marital status Single 11 11
Married 71 71
Divorced/separated 18 18
Religion Christians 90 90
Muslims 10 10
Total 100 100
Residence Urban 97 97
Peri-Urban 3 3
Occupation Employed 29 29
Self employed 34 34
Unemployed 37 37
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ANC Service Utilization by the participants

Table 2 shows pregnancy-related characteristics among the study participants. All women
had attended ANC during pregnancy and 60% had done more than 4 visits. A half (50%)
of the women used natural method as a choice of family planning method while 40%
used pills. Complications during pregnancy were reported by 9% of the women.

Table2: ANC Service Utilization by the participants

Frequency  Percent (%0)

ANC attendance Yes 100 100
No 0 0
Frequency of ANC visits 1-2 visits 4 4
3-4 visits 36 36
>4 visits 60 60
Total 100 100
Family planning methods before pregnancy Natural 50 50
Injections 7 7
Pills 40 40
Implants 2 2
IUCD 1 1
Total 100 100
Any complications during pregnancy Yes 9 9
No 91 91
Total 100 100

Ultrasound and clinical methods foetal weight estimates compared to the actual

birth weights

Birth weights measured using three different methods were summarized in Table 3. The
mean of the actual birth weight was 3298.8 grams (SD 484.3 grams). Estimated foetal
weight according to the ultrasound was significantly higher at a mean of 3394.3 grams
(SD 465.1 grams), p<0.001. Similarly, clinical method showed a significantly higher

estimated foetal weight of a mean of 3338.6 grams (SD 491.7 grams), p<0.001. However,
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there was no significant difference (p>0.05) between the estimates of ultrasound and
clinical method and the actual birth weights in categorizing infants into those less than
2500 grams, between 2500 and 3999 grams and those weighing 4000 grams and above.
The actual birth weights of majority (85%) of the infants were between 2500 and 3999
grams while 7% were below 2500 grams. Ultrasound and clinical methods did not
categorize the infants significantly different into the 3 groups with clinical method
showing a perfectly similar categorization to the actual weights. Though statistically not
significant (p=0.083), ultrasound method categorized 2 patients incorrectly as weighing
more than 4000 grams but one of the infant had an actual weight of less than 2500 grams
while the other was between 2500 and 3999 grams. Figure 1 shows the similarity in
estimation of actual birth weights using ultrasound and clinical methods for infants in the
3 categories of birth weights.

Table 3: Ultrasound and clinical fetal weight estimates compared to actual birth

weights of newborns.

Variable Actual Ultrasound P Clinical P
value* value*

Birth weight in

grams 3298.8 (484.3) | 3394.3 (465.1) | <0.001 | 3338.6 (491.7) | <0.001

Mean (SD)

Categories, n (%)

<2500 7 (7.0) 6 (6.0) 0.083 | 7(7.0) 0.157

2500-3999 85 (85.0) 84 (84.0) 85 (85.0)

>=4000 8 (8.0) 10 (10.0) 8 (8.0)

*Actual weight was used as the reference point
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Figure 2: Mean ultrasound and clinical fetal weights compared to the actual birth

weights

Accuracy of ultrasound and clinical methods for estimation of birth weights

Both ultrasound and clinical estimation methods had sensitivity of 100% for foetuses
weighing 4000 grams and above with a specificity of 97.8% and 98.9% respectively.
Also, ultrasound and clinical methods were highly sensitive and specific in estimating
birth weights between 2500 and 3999 grams with sensitivity of 97.6% and 98.8%
respectively and a similar specificity of 93.3%. Lower sensitivity (85.7%) of the two
methods was seen for estimating birth weights less than 2500 grams but were highly
specific (100%). As shown by the area under curve in receiver-operator characteristic
(ROC) curve, the accuracy of ultrasound and clinical methods was found to be excellent

(AUC>0.9).
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Table 4: Sensitivity, specificity and accuracy of ultrasound and clinical methods

Estimation method | Sensitivity Specificity Accuracy
(Area under curve — AUC)
Ultrasound
<2500 85.7 100.0 0.929
2500-3999 97.6 93.3 0.955
>4000 100.0 97.8 0.989
Clinical
<2500 85.7 100.0 0.929
2500-3999 98.8 93.3 0.961
>4000 100.0 98.9 0.995
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DISCUSSION

Foetal weight estimation is a dilemma every obstetrician or midwife would like resolve
when planning a delivery. Appropriate clinical history such as date of last normal
menstrual period, date of conception if known, first positive pregnancy test and early
pregnancy ultrasonography examination can reliably give the correct gestation and this
can be compared with known foetal weight charts to give the expected weight at a
particular gestation. However if accurate foetal weight is desired clinical and ultrasound
methods are more desirable. (35)

Both clinical and ultrasound methods of foetal weight estimation were found to have a
high accuracy levels with area under curve above 0.9 in both methods. However clinical
method of foetal weight estimation was found to be more accurate than the ultrasound
estimation with the estimated foetal weight within ten percentage of actual birth weight at
eighty one and seventy nine per cent respectively. Similar findings have been reported by
Njoku, et al (2014).In a comparative prospective study in Southern Nigeria, found out
that the accuracy within ten per cent of actual birth weight was sixty nine point five and
seventy two per cent for both clinical estimation of fetal weight and ultrasound
respectively.(31).Ashrafganjooei, Naderi, Eshrati et al (2010) also found out that
clinicians’ estimates of birth weight in term pregnancy were as accurate as routine
ultrasound estimation in the week before delivery. (30). Similar findings are reported by
other researchers. (15), (24).The findings in this study differ with Ugwu et al, (2014) who
concluded that the ultrasound method was generally a better predictor of the actual birth
weight than the clinical method. (32)In their study, different clinicians estimated fetal

weights while in this study only the principal researcher estimated fetal weights.
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Accuracy of ultrasound in predicting the actual birth weights in all the 3 estimated
classifications was excellent (AUC>0.9).Ultrasound almost accurately predicted the
foetal birth weights in their correct categories of less than 2500 grams, between 2500 and
3999 grams and 4000 grams and above. The sensitivities was above 90% for estimation
of birth weights above 2500 grams, however ultrasound was less sensitive (85.7%) in
estimating birth weights of those infants below 2500 grams. Similarly, specificity of
ultrasound in estimating actual birth weights was high at above 90% for all the classes of
birth weights. The sensitivity and specificity of ultrasound in this study was higher than

the 69% and 85% respectively reported in a previous study (31).

Clinical method of foetal weight estimation also classified estimated weight perfectly into
the 3 categories of less than 2500grams, 2500-3999grams and 4000grams and above.
Clinical estimation had high sensitivity of more than 90% in classification of foetuses
into estimated weights more than 2500 grams. However, lower sensitivity was seen in
estimating birth weights to less than 2500 grams. This is similar to Akinola (2007) who
found clinical estimation of weight below 2500grams to be less accurate. (15).Specificity
of clinical method was very high across all birth weight classifications. In all the birth
weight categories, accuracy of clinical estimation was excellent (AUC>0.9). A previous
study also showed high sensitivities of above 90% for classification of birth weights
above 2500 grams and 50% for those below 2500 grams (34), a lower sensitivity (75%)
was reported in another study (31).

In this study, ultrasound method was significantly over-estimating actual birth weight by

an average of180 grams while clinical fetal weight over-estimated the actual birth weight
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by an average margin of 150 grams, In Njoku et al study, Clinical method overestimated
the foetal weight while the ultrasonic method underestimated in all weight categories
(31). Others studies have reported that the clinical method overestimate the actual birth
weight of macrosomic babies while the ultrasound method underestimated (32). Over
estimation of foetal weight was shown to be better than under estimation especially in
peripheral low resource facilities allowing early referral of macrosomic foetuses and
therefore reducing cases of cephalopelvic disproportion. (15).

The limitations of this study include the use of one sonography machine model and
formula for the ultrasound estimation of the fetal weight which may not be replicable in
other health facilities. Delayed deliveries after estimation of fetal weight could lead to

significant change in weight. At term weight gain is averaged at 34grams per day. (36).

Conclusion

Accuracy of both ultrasound and clinical methods of foetal weight estimation was found
to be excellent, however clinical method was shown to have higher sensitivity as
compared to the ultrasound method and therefore superior. Abdominal girth
multiplication method is easy and simple and can be used by even midwives.UItrasound
services are not readily available in the health care system in low resource countries
hence this findings validated the usefulness of clinical method for accurate foetal weight
estimation. In addition, skills and experience of the clinician and standardization of the

clinical method increase its accuracy.
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Recommendation

Clinical method should be encouraged in estimation of foetal weight where decisions
based on foetal weight are required and especially where ultra sound scan services are not
readily available. Standardization and training on clinical foetal weight estimation is also

recommended as is shown to increase accuracy.
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APPENDICES
Appendix I: Individual Questionnaire

Identification Label...............

How old are you by last birthday

Highest level of education None 1
Primary2
Secondary 3
College 4

Masters/PhD 5

Marital status Single 1
Married2

Divorced/separated 3

Number of children None 1

One 2

Two 3

Three 4

Four 5

Five and above 6

Residence Urban 1
Suburban 2

Rural 3
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Religion Christian 1
Muslim 2
Hindu3
Buddhist 4

Traditionist 5

Occupation Employed 1
Self employed 2

Unemployed 3

Family planning used before this | None 1
pregnancy Natural 2
Pills 3
Injections 4
Implants 5
IUCD 6
Condoms 7

Oothers......cccceeeee.

Last normal menstrual period LMP | ..

GbB

Where were you attending ANC | e

How many visits did you make to the ANC | NONE 1
1-2visits -2

3-4visits — 3
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>4visits -4

Ante natal profile Hb
Vdrl
Blood group

Other significant

Were there any complications during this | YES 1

pregnancy, if yes specify NO 2
Specify.....ccoovvvnene.
Previous pregnancies complications Hypertension
Diabetes
Others

END OF QUESTIONNAIRE
Thank you for sparing your time to answer

the questions

Clinical estimated weight F H (cm)----------
A C(cm)-----------
EFW(gm)-----------

Ultrasound estimated weight EFW(gm)-----------

Actual birth weight
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Appendix I1: Informed Consent Form
Title of the study:A correlation of ultrasound and clinical estimation of fetal weight to
actual birth weight at Kenyatta National Hospital.
Principal Researcher: Dr. Kwai Wanjaria, MBCHB
Supervisors: Prof. Koigi Kamau and Dr.Alfred Osoti.
Introduction
My name is Dr.Kwai Wanjaria, currently pursuing post graduate studies in Master
in Medicine, Obstetrics and Gynaecology (MMed OB/GYN) at University of Nairobi. |
am carrying out a study to determine the accuracy of clinical fetal weight estimation as
compared to ultrasound estimation at Kenyatta National Hospital. | would like to invite
you to participate in the above named study by responding to the questions in the
attached questionnaire. It takes approximately 10-15minutes to fill this questionnaire, the
study also involve physical examination on your abdomen and an ultrasound scan to
determine the weight of your baby. These are non-invasive and safe to you and the baby
and may be of benefit in your management and delivery.
Study Objective
The broad objective of our study is to determine the correlation of fetal weight estimation
by ultrasound and clinical method at term with actual birth weight at KNH.

Specifically study aims:

1. To determine and compare the accuracy of routine ultrasound fetal weight

estimation at term with actual birth weight.
2. To determine and compare the accuracy of clinical fetal weight estimation at term

with birth weight.
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3. To determine the correlations of sonographic and clinical fetal weight estimations

at term with actual birth weight.

Your rights and risks as a participant in the study:

It is your right to decide whether to participate and withdraw from this study at any time.
There is a risk that you may share some personal or confidential information. However,
anonymity and confidentiality will be maintained. You have the right to ask questions
and get answers during this study. There is no compensation for participating in this
study. If you have agreed to participate, please answer the following questions.

Kindly sign below to indicate your acceptance to take part in the study

Sign (thumb print).........ccoeviiinie date ............. [ /..2015.....

Investigator’s statement

| have explained to the respondent the nature and purpose of this study as described
above. | have asked the participant if there are any questions and | have answered them to
the best of my knowledge and ability.

Signature of INVeStIZator.........vvuiiiiiiiii i

Contact 0722941439 Address P.O. Box 32253-00600 Nairobi.

To know more on this study you can contact KNH-UON- ERC secretary, Prof. M.L.

Chindia on tel. [+254-02]-2726300 Ext 44355 or Email uonknh_erc@ounbi.ac.ke.
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Appendix I11: UON/KNH-ERC Consent/ Approval Letter

UNIVERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL
COLLEGE OF HEALTH SCIENCES P O BOX 20723 Code 00202
P 0 BOX 19676 Code 00202 KNH-UON ERC Tel: 7263009
Telegrams: varsity Email: uonknh_erc@uonbi.ac.ke Fax: 725272
Tel:(254-020) 2726300 Ext 44355 Website: http://www.erc.uonbi.ac.ke Telegrams: MEDSUP, Nairobi
Twitter: guou;('NM ERC https://twitter.comUONKNH_ERC
Ref: KNH-ERC/A/91 9" March, 2016
Dr. Daniel Kwai Wanjaria
H58/63955/2010
Dept.of Obs/Gynae

College of Health Sciences
University of Nairobi

Dear Dr. Wanjaria

Revised research proposal: Accuracy of Ultrasound versus clinical fetal weight estimation at term with
actual birth weight in Kenyatta National Hospital (P526/08/2015)

This is to inform you that the KNH- UoN Ethics & Research Committee (KNH-UoN ERC) has reviewed and
approved your above proposal. The approval period is from 9" March 2016 — 8" March 2017.

This approval is subject to compliance with the following requirements:

a) Only approved documents (informed consents, study instruments, advertising materials etc) will be used.

b) All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH-UoN ERC
before implementation.

c) Death and life threatening problems and serious adverse events (SAEs) or unexpected adverse events whether
related or unrelated to the study must be reported to the KNH-UoN ERC within 72 hours of notification.

d) Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study participants
and others or affect the integrity of the research must be reported to KNH- UoN ERC within 72 hours.

e) Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period. (Attach a
comprehensive progress report to support the renewal).

f)  Clearance for export of biological specimens must be obtained from KNH- UoN ERC for each batch of shipment.

g) Submission of an executive summary report within 90 days upon completion of the study.
This information will form part of the data base that will be consulted in future when processing related research
studies so as to minimize chances of study duplication and/ or plagiarism.

For more details consult the KNH- UoN ERC website http://www.erc.uonbi.ac.ke

Yours si

OF. M.L. CHINDIA
SECRETARY, KNH-UoN ERC

ce The Principal, College of Health Sciences, UoN
The Deputy Director, CS, KNH
The Chair, KNH-UoN ERC
The Assistant Director, Health Information, KNH
The Dean, School of Medicine,UoN
The Chair, Dept.of Obs/Gynae, UoN
Supervisors: Prof. Koigi Kamau, Dr.Alfred Osoti
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