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ABSTRACT |

Aims: The aim of the study was to evaluate the accuracy of the symphysiofundal height (SFH) in
comparison to the last menstrual period (LMP) for gestational age assessment

Study design: Hospital-based prospective cross sectional study.

Place and Duration of Study: Maternity unit of the Jos University Teaching Hospital, Jos, Nigeria,
between December 2012 and April 2013.

Methodology: A total of 289 consecutive consenting women with singleton uncomplicated pregnancies
at gestational ages of less than or equal to 20 weeks were recruited at the maternity unit of Jos University
Teaching Hospital between December 2012 and April 2013. Ultrasound scan (USS) was used to confirm
eligibility after which other information including the LMP were documented on a questionnaire. The
women returned after 22 weeks’ gestation based on ultrasound recorded GA for SFH assessment and
some weeks thereafter for a second SFH assessment.

Results: Mean age of the women was 28.9 + 4.8 years with a range of 16-42 years. Most of them were of
parity 1 — 4 (58.1%). The mean GA at booking was 15.3 = 3.1 weeks based on LMP and 14.9 + 3.1 from
early ultrasound scan. The mean percentage accuracy for SFH method compared to USS dating was
95.8% while that of LMP was 91.0%. This difference was found to be statistically significant (P = .02).




26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Conclusion: The study showed a significant difference between the LMP and early ultrasound scan
dating but not between SFH and early ultrasound scan. Also, the mean percentage accuracy was
statistically higher for SFH, suggesting that SFH was a more accurate tool for gestational age assessment
among these women.

Keywords: Comparison, Gestational age, Menstrual date, Symphysiofundal height, Nigeria

1. INTRODUCTION

The accurate determination of gestational age is the cornerstone of optimal obstetric care. The diagnosis and
interventions given to a pregnant woman including antepartum haemorrhage, intrauterine growth restriction, pre-term and
post-term deliveries, the categorisation of pre-labour rupture of membranes(whether at term or pre-term)and the need for
steroid administration, tocolysis or induction of labour, all rest on the correct assessment of the gestational age at the time
of ev&lluation. In addition, it is important to the pregnant woman and her family who wants to know when to expect the
baby ™.

There are different ways of assessing the gestational age. Traditionally, the first day of the last menstrual period has been
used to calculate the day of delivery (which is supposed to occur 280 days later) and date the pregnancy >°. But this
Naegele’s rule is based on certain assumptions hence if a woman has irregular menstrual cycles, has been on hormonal
contraception, had lactational amenorrhoea prior to conception, or has poor recollection of her last menstrual period, then
the application of the rule becomes difficult®>>"®°.

The symphysiofundal height (SFH) measurement in centimetres using a non-elastic tape, can be used after the 20weeks
to 34weeks of gestation but it has its own limitations in dating pregnancy in multiple pregnancy, co-existing fibroid and
pregnancy, polyhdramnious, oligohydramnious, fetal transverse lie 2ot

The gold standard for assessing gestational age has been the use of early ultrasound scan done at first half of the
pregnancy 2412 In resource endowed countries, ultrasound scan has become an essential part of obstetric practice but
the same cannot be said of low resource countries like Nigeria especially in the rural areas ¥ In this setting, when
available, the ultrasound machine is often of poor quality and operated by undertrained technicians. Furthermore, late
presentation of our women for antenatal care in our environment, is a factor that limits the usefulness of ultrasound in
assessing gestational age *"***°

Previous studies conducted in Nigeria suggest that accurate measurement of symphysiofundal height is a reliable method
of gestational age assessment in the second half of pregnancy ***°. Similarly, a study done in Pakistan suggested that
symphysio-fundal height measurement was more accurate than the reported last menstrual period as a tool for assessing
gestational age when the ultrasound scan was used as a reference’.

In developing countries where illiteracy compounds the general;aoor recollection of the LMP among pregnant women and
where ultrasound facility is still not so widely available®"**'" an alternative method that is independent of patient’s
recollection but based on the accurate measurement on the spot by the physician, will go a long way to solve the dilemma
of inaccurate assessment of gestational age. Hence, this study was carried out in our center to compare the accuracy of
the LMP with the symphysio-fundal height in assessing gestational age, using the ultrasound as a reference. This method
will be particularly useful in our rural areas where ultrasound equipment and the needed expertise are not readily available

2. MATERIAL AND METHODS

This hospital-based cross-sectional prospective research was carried out in the maternity unit of the Department of
Obstetrics and Gynaecology, Jos University Teaching Hospital (JUTH), a tertiary health institution situated in Jos, Plateau
state. The hospital is one of the three federal teaching hospitals in the North-Central zone of Nigeria. It serves as a
referral center for the neighbouring states of Bauchi, Gombe, Benue, Kogi, Nasarawa, Taraba, Adamawa, part of Kaduna
States. Jos is the capital city of Plateau State.

The study population comprised of consecutive pregnant women with singleton pregnancy in the antenatal clinic with
estimated gestational age less than or equal to 20 weeks’ gestation who consented to participate in the study. Women
with co-existing pelvic mass, polyhydramnios or oligohydramnios, a fetus in transverse lie or fetal intrauterine growth
restriction were excluded from the study.
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2.1 Study Procedure

On presentation for booking at the maternity unit of JUTH, eligible women were directed to the investigator who explained
the purpose of the study to them. Those who consented to participate signed a written consent form. The investigator,
who has received training in obstetric ultrasonography, then proceeded to have their gestational age determined by
ultrasound to confirm eligibility after which other information were collected on a questionnaire including the f|rst day of
their last menstrual period (LMP) as they recalled. For those who could not recall the first day of their LMP, the 15" day of
the recalled month was used. The number of weeks between the LMP and the day of enrolment provided the gestational
age estimates.

The ultrasound scan was performed by means of a real-time Toshiba model (OTPS- 320A ultrasound machine fitted with
a 3.75MHz transabdominal sector probe (Otawara, Japan, 2001). The fetal gestational sac, crown-rump (CRL) and
biparietal diameter (BPD) were used depending on the gestational age (GA), using reliable landmarks and planes

The women were allowed to go home to return for the study after 22 weeks of the ultrasound recorded gestational age for
SFH assessment by a senior registrar who was blinded to the GA estimated previously. The subjects had their bladder
emptied and after lying down in supine position, each fundus of the uterus was outlined by gentle palpation. A non-elastic
tape was then used with the graduation in centimetres facing the abdomen (to reduce bias) to take the measurement in
the midline from the fundus uteri to the upper part of the pubic symphysis. Two measurements were taken for each
subject and each measurement was rounded up to the nearest centimetre. The average of the two measurements was
taken and the number of centimetres considered as corresponding to GA in weeks *>“*. A second measurement of the
sympysiofundal height was done in a similar manner by the same senior registrar (who was the one that did it for all the
women) two to six weeks later. The women were then seen by their respective managing units in subsequent antenatal
clinics until delivery.

The data was collected using the study questionnaires including results of the early ultrasound findings and the
subsequent SFH measurements. The information obtained was entered into a pre-design program in the Epi-info software
version 3.5.4(CDC, Atlanta Georgia, USA) and analyzed. The mean gestational ages were calculated for the Ultrasound
scan estimation, LMP and SFH readings for the first and second visits after the 22weeks of gestation and the mean
differences determined. The test of hypothesis was done using the student t-test and a P-value of less than .05 was
considered statistically significant. Approval for this study was granted by the research and ethical committee of the Jos
University Teaching Hospital, Jos.

3. RESULT

A total of 301 women were screened between December 2012 and April 2013 for the study at booking. Nine of them were
excluded as a result of the diagnosis of twin pregnancy and another 3 for pregnancy coexisting with uterine fibroids.

Table 1 shows the socio-demographics features of the 289 study population analyzed. The mean age of the women was
28.9 + 4.8 years with a range of 16-42 years. Most of them were within the age group of 20-34 years (82.0%) and 9
(3.1%) were teenagers. Most of the women were of tribes from Plateau state (Plateau tribes) (50.9%), Christians (80.6%),
had at least secondary school education (88.2%), Married (99.3%) and Civil servants (45.0%). One hundred and twenty
one of them were nulliparous (41.9%), while 168 (58.1%) have had at least one prior delivery, out of which 21 (7.2%) were
grandmultiparous women.

The average gestational age at booking from the LMP was 15.3 = 3.1 weeks while that from the early ultrasound scan
done was 14.9 + 3.1 with a range of 8-20 weeks. The total number of women who were unsure of the first day of their
LMP was 24, giving a prevalence of 8.3% of the total population. Table 2 presents the mean differences between the
gestational ages obtained by the ultrasound scan and those of the last menstrual period (LMP) and symphysio-fundal
height (SFH) for both the first and the second visits after 22 weeks of gestation. The mean differences were higher for the
LMP values and these were found to be statistically significant (P = .001). The mean differences for the SFH values were
not statistically significant.

Table 3 shows the mean percentage accuracy which is higher for the SFH compared to the LMP (95.8% Vs 91%) and this
is statistically significant (P =.02).
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TABLES
Table 1: Baseline Characteristics of the Women
Variable Total (N=289)

Percent (%)

Age Group (Mother)

<19 years 9
20-34 years 237
2 35 years 43
Ethnicity

Hausa 40
Igbo 20
Plateau tribes 147
Yoruba 22
Others 60
Religion

Christian 233
Muslim 56
Education of the Mother

None 28
Primary 6
Some Secondary 182
Completed Secondary 17
Tertiary 56
Education of Spouse

None 4
Primary 8
Some Secondary 9
Completed Secondary 180
Tertiary 88
Marital Status

Married 287
Never Married 1
Widowed 1
Occupation of Mother

Civil Servant 130
Trader 41
Seamstress 85
Housewife 21
Others 12
Parity

0 121
1-4 147
25 21

3.1
82.0
14.9

13.8
6.9
50.9
7.6
20.8

80.6
19.4

9.7
2.0
63.0
59
19.4

14
2.8
3.1
62.3
30.4

99.4
0.3
0.3

45.0
14.2
29.4
7.3
4.1

41.9
50.9
7.2




159  Table 2: Comparing the accuracy of the LMP and SFH  using Ultrasound as the Standard

Variables Mean Standard 95% Confidence t-test P-Value

difference deviation Interval

EGAUSS-EGALMP -0.391 1.501 (-0.565 to -0.217) 4.429 .001

EGA2USS-EGA2LMP -0.391 1.501 (-0.565 to -0.217) 4.429 .001

EGAUSS-EGASFH1 -0.028 1.504 (-0.202 to-0.146) 0.313 .755

EGA2USS- -0.031 1.449 (-0.199 to -0.137) 0.365 715

EGA2SFH2
160
161 EGAUSS= Ultrasound estimated gestational age first visit after 22 weeks
162 EGALMP= Last menstrual period estimated gestational age first visit after 22 weeks
163 EGA2USS= Ultrasound estimated gestational age second visit after 22 weeks
164 EGA2LMP= Last menstrual period estimated gestational age second visit after 22 weeks
165 EGASFH1= SFH estimated gestational age first visit after 22 weeks
166 EGA2SFH2= SFH estimated gestational age second visit after 22 weeks
167
168 Table 3: Comparison of Mean Percentage accuracy of LMP and SFH

Method No of Subjects Gestational age Assessment P-value

Mean Accuracy* n(%) Inaccurate n(%)
SFH 289 277 (95.8%) 12 (4.2%)
.02

LMP 289 263 (91%) 26 (9%)
169
170  *Accuracy was defined by the number of Subjects within 2 weeks of USS estimated gestational age.
171
172 4. DISCUSSION
173
174  Our study showed that symphysiofundal height is a better method for gestational age assessment compared to the last
175 menstrual period. This was reflected in the fact that the paired mean differences of the LMP with the early ultrasound scan
176  were higher and found to be statistically significant (P = .001) compared to the mean differences of the SFH with the early
177 ultrasound scan which were not as high and statistically insignificant (P = .755 and .715). This implied that the SFH
178 assessment from the study was not statistically different from the early ultrasound scan as a tool for gestational age
179 assessment and may be more useful than the LMP in the absence of an early ultrasound scan. Furthermore, the mean
180 percentage accuracy of the last menstrual period compared to early ultrasound scan was 91% as against the mean
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percentage accuracy of 95.8% for the symphysio-fundal height compared to the early ultrasound scan. And this higher
accuracy with the symphysio-fundal height method was found to be statistically significant (P = .02). Although traditionally
the LMP is used to date pregnancy, it is subjective compared to the SFH which may be considered more objective with
identifiable landmarks. The subjective problem with the LMP could be because a woman may fail to remember for sure
the first day of her last menstrual period and just assigned one of the days around it. This is generally compounded by the
level of literacy. However, even a literate woman who conceives after a period of lactational amenorrhoea or oral
contraceptive pill will obviously have a problem knowing her LMP. Up to 24 (8.3%) of the women from our study could not
recall the first day of their LMP. It has been estimated that 10-45% of pregnant women cannot provide useful information
about their LMP and that 18% of women with certain menstrual dates have significant differences between their menstrual
and ultrasound dating *"%.

Our finding is similar to the finding from the study by Adewale and ljaiya that the SFH is a reliable method of gestational
age assessment in the second half of pregnancy’® Although in that study, the researchers did not compare the SFH with
the LMP to ascertain the more accurate tool. In a prospective study conducted in Cape Town, South Africa to compare
different dating methods commonly used in their setting, the authors concluded that ultrasound dating was most accurate
of all the other methods, but their study also revealed a better agreement between the ultrasound dating method and the
SFH compared with the LMP23

In a longitudinal study conducted in rural Guatemala between 1996 and 1999 for 171 women—infant pairs, comparing
LMP, neonatal examination and SFH using ultrasound as the reference, the authors concluded that the recalled LMP
provided the best estimate of gestational age They observed in addition, that the SFH measure during the second
trimester may provide a reasonable alternative when the LMP is unavailable °. In their study however, the researchers
used SFH measured between 15 and 24 weeks of gestation on the assumptlon that this earlier measure would be less
influenced by growth retardation. But as a tool for determining %estational age (GA), it is generally reported that SFH in
centimeters equals GA in weeks between 20 and 34 weeks ™. Hence, the early measure could have provided a
suboptimal assessment of the SFH in that population.

In Nigeria and other resource-constraint developing countries where ultrasound machines are not readily available
especially in the rural areas, and where even when available the expertise may be lacking, the knowledge that SFH which
is simple, cheap, easy to learn method is more accurate than the LMP will make estimation of gestational age easier and
less doubtful than previously perceived.

The strength of the study is that, it was a prospective study and early ultrasound scan was done for all the women. In
addition a good proportion of the women (88.2%) had at least secondary school education (lower educational attainment
is one of the sociodemographic characteristics associated with uncertain LMP *%).

The limitation of this study is that although ultrasound was use as the gold standard in this study, it has its own error
margin even with the best biometric measurement which is the CRL (5 to 7 days). Also, Parity and body mass index
which are covariates for SFH measurement in this study were not considered during data collection. Another limitation of
the study is the fact that the few women (8.3%) who could not recall their LMP, the 15" day of the month was used to
calculate their EGA. The convenience sampling technique is subject to sampling bias, hence, the sample might not be
representative of the entire population. This limits the ability to generalize the findings of the study to the entire population.

5. CONCLUSION

The findings from this study showed a significant difference between the last menstrual period and the early ultrasound
scan as tools for gestational age assessment, but not between symphysio-fundal height and early ultrasound scan. In
addition, the mean percentage accuracy of the symphysio-fundal height was higher and statistically more significant
compared to that of the last menstrual period. This suggests that barring factors which may erroneously increase the
symphysiofundal height estimation like multiple pregnancy, polyhydramnious, co-existing pelvic mass or other factors
which may abnormally decrease the symphysiofu'ndal height estimation like fetal transverse lie, oligophydramnious or
intrauterine growth restriction, the SFH estimation is a more accurate tool for gestational age assessment after the 22"
week of gestation compared to the LMP in this Nigerian obstetric population.

It is our recommendation that, there should be training and re-training of Doctors, Midwives and Nurses at different levels
of health care in the proper technique for symphysio-fundal height measurement for GA assessment as described in this
study especially in low resource settings where ultrasound is a luxury and where women have poor recollection of their
LMP.



241
242
243
244
245
246
247
248

249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
201

292
293
294

295
296

ACKNOWLEDGEMENTS

We acknowledge all the nursing and record staff of the maternity unit of the Jos University Teaching Hospital for their
assistance and cooperation.

COMPETING INTERESTS
We declare that no competing interest exists.

AUTHORS’ CONTRIBUTIONS

Dr. Ogbe AE designed the study, wrote the protocol, performed the statistical analysis and wrote the first draft. Dr Musa J
and Dr Ekwempu CC designed the study objectives and managed the analyses in addition to contributing to the second
draft. Dr Anzaku AS managed the literature search and contributed to the final draft.

ETHICAL APPROVAL AND PATIENT CONSENT

The proposal for the study was presented to the institutional research and ethical committee of the Jos University
Teaching Hospital and approval was duly obtained for it. Consent was obtained from each subject before enlistment.

REFERENCES

1. Peek MJ, Devonald KJ, Beiby R, Ellwood D. The value of routine early pregnancy ultrasound in the antenatal
booking clinic. Aust NZJ Obstet Gynaecol, 1994; 34(2): 140-3.

2. Jehan |, ZaidiS,Rizvi S, et al. Dating gestational age by last menstrual period, symphysis-fundal height, and
ultrasound in Urban Pakistan. International journal of Obstetrics and Gynaecology, 2010;110(3): 231-234.

3. Neufeld LM, Haas JD, Grajeda R, Martorell R. Last menstrual period provides the best estimates of gestation
length for women in rural Guatemala. PaediatrperinatEpidemiol, 2006; 20 (4): 290-298.

4. Mongelli M, Gardosi J. Evaluation of gestation. e-medicine Obstetrics and Gynaecology. Updated 2010. [Online].
Available from: http://www.emedicinemedscape.com/article/259269-overview. (Accessed 30/03/11).

5. Naegele FC. Lehrburch der Beburtshitfe fur Hebammen. 3" ed. 1836.

6. Saunders N, Paterson C. Can we abandon Naegele’s rule? Lancet, 1991; 337: 600-601.

7. KalishRB, Chervenak FA. Sonographic determination of gestational age. Ultrasound Rev ObstetGynaecol, 2005;
5 (4): 254-258.

8. Mongelli M, Wilcox M, Gardosi J. Estimating the date of confinement: Ultrasonographic biometry versus certain
menstrual dates. Am J Obstet Gynaecol1996 ; 174 (1): 278-281.

9. Savitz DA, Terry JW, Dole N, Thorp JM, Siegal-Riz AM, Herring AH. Comparison of pregnancy dating by last
menstrual period, ultrasound scanning and their combination. Am J ObstetGynaecol, 2002; 187 (6): 1660-1666.

10. Calvert JP, Crean EE, NewcombeRG, PearseJF. Antenatal screening by measurement of symphysis-fundal
height. Br Med J, 1982; 285:; 846-849.

11. Quaranta P, Currell R, Redman CWG, RoinsonJS. Prediction of small-for-date infants by measurements of
symphysis-fundal height. Br J Obstet Gynaecol, 1981; 88: 115-119.

12. Taipale P, Hiillesmaa V. Predicting delivery date by ultrasound and last menstrual period in early gestation. Obstet
Gynecol, 2001; 97(2): 189-194.

13. Adewale FB, ljaiya MA. Symphysio-fundal Height as a means of Gestational age Assessment in the second half
of pregnancy at the University of llorin Teaching Hospital, Nigeria. NJOG, 2011; 6(2): 27-32.

14. Ibrahim SA, Galadanci HS, Omale AE. Gestational age at first antenatal attendance in Kano, northern Nigeria.
Highland Medical Research journal, 2007; 5 (1): 75-78.

15. Mutihir JT, Maduka WE, Ujah IAO. Gestational age at booking of primigravidae in Jos, north-central Nigeria.
Journal of med in the tropics, 2004; 6 (1): 13-18.

16. Kuti O, Osinusi BO, Ojengbede OA. Assessment of Gestational Age in the third trimester of pregnancy:
Comparison of Symphysio-fundal Height Measurements with Ultrasonic Methods. Trop J ObstetGynaecol 2003;
20: 123-126.

17. GeirrsonRT, Busby- Earle RM. Certain dates may not provide a reliable estimate of gestational age. Br J
ObstetGynaecol, 1991; 98(1): 108-109.



297
298

299
300
301
302
303
304
305
306
307
308
309
310
311

312
313
314
315
316
317
318
319
320
321
322

18.

19.

20.

21.

22.

23.

24,

Plateau state people and culture. Plateau state Gov.org 2006. [Online]. Available from:
http://www.plateaustategov.org/history/people-cul.html. (Accessed 30/03/11).

Romero R, Quintero R, and Brekus C. Assessment of gestational age. In: Divon M (ed). Abnormal fetal growth.
Elsevier science: New York, NY, 1991.

Westin B. Gravidogram and fetal growth (Comparison with biochemical supervision). Acta obstet Gynecol scand,
1977; 56:273-282.

Lindhard A, Nielsen PV, Mouritsen LA, Zachariassen A, Sorensen HU, Roseno H. The implications of introducing
the symphyseal-fundal height-measurement. A prospective randomized controlled trial. BJOG, 1990; 97:675-680.
Buekens P, Delvoye P, Wollast E, Robyn C. Epidemiology of pregnancies with unknown last menstrual period.
Journal of Epidemiology and Community Health 1984; 38: 79-80.

Geerts |, Poggenpoel E, Theron G. A comparison of pregnancy dating methods commonly used in South Africa: A
prospective study. S Afr Med J, 2013; 103 (8): 552-556.

Hall MH, Carr-Hill RA, Fraser C, Campbell D, Samphier ML. The extent and antecedents of uncertain gestation.
British journal of Obstetrics and Gynaecology 1985; 92: 445-451.

ABBREVIATIONS

EGAUSS= Ultrasound estimated gestational age first visit after 22 weeks

EGALMP= Last menstrual period estimated gestational age first visit after 22 weeks
EGA2USS= Ultrasound estimated gestational age second visit after 22 weeks
EGA2LMP= Last menstrual period estimated gestational age second visit after 22 weeks
EGASFH1= SFH estimated gestational age first visit after 22 weeks

EGA2SFH2= SFH estimated gestational age second visit after 22 weeks



