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Introduction

Physical growth of babies and children is an important determinant of health and disease
conditions.

Growth curves serve physician to determine at what point the child deviates from normal
measurements. And also can provide information, whether the child needs to be examined, by
considering the nutritional status and general health status (Gokgay et al. 2008).

Although head circumference measures skull size, it typically reflects overall brain volume and
can be described as a “widely used indicator of neural growth and brain size”. Brain size out of
normal values, is an important risk factor for cognitive and motor delay (Harris 2015).

Head circumference is a major diagnostic and prognostic marker used to help in identifying
symmetric or asymmetric growth, microcephaly and macrocephaly. All of these items are
associated with many reasons that require further evaluation. It is therefore essential that the
clinician should be supported with trustworthy and representative reference growth curves
(Barbier et all. 2013).

Materials and methods

Children included in the sample of this study have the following characteristics:

The child has no congenital deformity, chronic illness, or is not on medication.

The family’s income is high enough to meet the child’s basic needs.

The child’s gestational age should be 38-42 weeks if she/he is younger than 2 years old, and
the child wasn’t born as a result of multiple pregnancies.

All measurements were performed by the same clinician using a same, calibrated, set tape
measure.

A questionnaire sheet was also filled out by parents.

Ek 1:Bilgilendirilmis Onam Formu (Questionnaire sheet)

Biiylime ve gelismenin takibinde bas ¢evresi Ol¢limii onemli bir belirtegtir. Bu 6l¢limiin uygun
sekilde yapilmasi ve normal degerin ne oldugunun bilinmesi saglikli biiyiime i¢in 6nemlidir.
Bu calismada bag ¢evresi 6l¢limiinii mezura kullanarak yapacagiz. Bunun disinda size herhangi
bir girisimde bulunulmayacaktir. Bu 6l¢iimii yaptirmak istememeniz durumunda hastanede
veya bizimle daha sonra karsilasmaniz durumunda herhangi bir olumsuzlukla
karsilagmayacaksiniz. Katilip katilmamakta serbestsiniz. Sizin gibi yaklasik on bin civarinda
cocukta bu Sl¢iimii yapacagiz. Ayrica isminizi kullanmadan genel saglik durumunuzla ilgili
bazi sorular soracagiz.

Katilimiizdan dolay1 tesekkiir ederiz.

Bu konuyla ilgili sorunuz oldugu takdirde Meram Tip Fakiiltesi Cocuk Servisinden Dr. Saime
Siindiis Uygun a 2236879numarali telefondanulasabilirsiniz.

Annesi/Babasi(imza): Cocuk(imza):
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SORULAR

Isim: Telefon:

Cinsiyet: Kiz  Erkek Olgiim:

Dogum tarihi:.../..../.... Olgiim tarihi:../.../.... Yas:..yil..ay (Bu kismi doktor dolduracak)
Annenin memleketi: Babanin memleketi:

Ailenin aylik toplam geliri nedir?:

Cocugun stirekli hastaligi var mi1? : Evet  Hayir Varsa adi:

Bu hastalik biiyiimeyi etkiler mi? : Evet Hayir (Bu kismi doktor dolduracak)
Stirekli kullandig ilag var mi?:

Bebek Zamaninda m1 dogdu?: Evet Hay1r

Hayirsa kag yillik/haftalik dogdu?:

Cogul gebelikle mi diinyaya geldi?:

Bebegin dogum kilosu:

Bebeginizi ne ile besliyorsunuz?: Anne siiti  Mama FEk gida Karigik

Gebelik esnasinda evde sigar i¢ildi mi?:

Dogum sonrasi evde sigara i¢ildi mi?:

Yakin akrabalarinizda basi kiigiik olan var m1?:

Y akin akrabalarinizda bas1 biiyiik olan var m1?:

Annenin bitirdigi okul: Okul bitirmedi Ilkokul ~Ortaokul Lise Universite
Babanin bitirdigi okul: Okul bitirmedi flkokul ~Ortaokul Lise Universite
Cocugun okul basarist: Takdir aldi  Tesekkiir aldi  Basarili  Geger Zayifi var

Statistical review

In this study, the growth curves were estimated by LMS method suggested in Tim Cole’s article
‘Smoothing reference centile curves: The LMS method and penalized likelihood’, published in
1992 (Cole and Green 1992).

The partial correlation coefficients were calculated with Spearman’s Rho formula by controlling
child’s age to investigate the relationship between HC and the demographic and physical
characteristics of the child and the child's family.

Stata 13 package program was used for final statistical analysis.

Findings

The statistical analyze was conducted by using totally 5522 head circumference measurements.
2961 of this group were boys (53.6%); while the number of girls was 2561 (46.4%).

The percentage distributions according to gender and age of the children in the survey are given
in Table 1 and Table 2, respectively. The estimated HC growth curves for percentiles from
1% to 99% are given in Figures 1 and 2 for children in all ages (0-19 years).

Table 1: Percentile values of boys by age

Aae P1 |P3 [P5 P10 |P25 |P50 |P75 (P90 |P95 [PO7 |P 99
0-15 davs 324 (330 1333 [338 [345 |353 [36.1 1368 [372 |374 [379
1 months 336 [342 1345 [350 [357 |365 (373 1380 {383 1386 [39.0
1.5 months 345 1351 1355 [360 [36.7 {376 |1383 1390 394 [396 [40.1
2 manths 352 [359 1362 [368 [376 1384 [393 1400 {404 1406 [41.1
2.5 months 359 [366 1370 375 [384 1393 [40.1 1408 (412 1415 [42.0
3 months 365 [372 1376 (382 [39.1 1400 (409 1416 [42.0 1423 [42.8
3.5 months 370 [37.8 1382 [388 [39.7 140.7 (416 1423 [42.8 1431 [436
4 months 375 (383 1387 (393 1403 |41.3 [422 1430 (434 |437 [442
4.5 months 379 [388 1392 (308 (408 |418 [428 1435 [440 1443 [448
5 manths 384 (302 1397 [403 (413 1423 [432 1440 [445 1447 [453
5.5 months 388 [396 1400 [40.7 [416 |42.7 {436 1444 [449 1452 [457
6 months 392 (400 1404 (411 [42.1 1431 [441 1449 [453 1456 [46.2
7 months 400 1408 1412 1419 [42.8 (438 (448 456 1460 1463 1469
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8 months 407 141.4 (418 424 1433 444 1453 1462 (467 (470 1476
9 months 412 1419 (423 1429 1439 (449 1459 |46.7 472 475 1481
10 manths 416 1423 (427 1433 1443 453 1463 472 477 481 1487
11 months 420 1428 431 1437 1446 457 1467 |475 (480 [484 1490
12 months 424 1432 435 1441 1450 (460 1470 1478 (483 [486 1492
13-14 months 428 1435 (439 (445 1454 (464 1473 1482 (487 [490 1496
15-16 months 436 1442 (445 1451 1459 [469 1478 1487 (492 [495 |50.1
17-18 months 442 1448 (451 1456 1464 (473 1483 1491 (496 [499 |505
19-20 months 447 1453 456 1460 146.8 [47.7 1486 1495 [50.0 [503 |51.0
21-22 manths 452 1457 460 1465 472 481 1490 |49.8 [503 [50.7 |51.3
23-24 months 456 1461 (464 1468 1475 484 1493 |50.1 {506 [510 |51.6
2 vears 3 month 1460 {464 1467 |47.1 (478 1486 1495 (504 |509 |512 (519
2.5 vears 464 1469 (472 1476 1483 491 1499 |50.8 [51.3 [516 |523
2 vears 9 month 1469 {473 1476 1480 (486 1494 |503 (511 |516 1520 (526
3 vears 472 1477 479 1483 1490 497 1506 |51.4 [519 [522 |529
3vears3manths |47.5 {479 1482 1485 [49.2 |50.0 |508 (516 |521 1524 {531
3.5 vears 477 1482 484 1488 1494 [502 |510 |51.8 [523 [526 |532
3vears9months 1480 {484 1486 1490 (496 |[504 |51.2 (520 |524 |527 [534
4 vears 482 1486 488 1492 1498 [506 |514 |52.1 [526 [529 |535
4 vears3months [484 1488 [490 1494 |50.0 {508 |515 1523 527 |530 |536
4.5 vears 485 1490 [492 1495 |50.2 (509 |517 |524 [529 [532 |538
4 vears9 months [48.7 1491 (493 1497 |503 (510 |518 |525 {530 [533 |538
5 vears 488 1492 494 1498 |504 [51.1 1519 |526 531 [534 |539
5.5 vears 488 1493 [495 |1499 |505 [51.2 |520 |52.7 {531 [534 |539
6 vears 490 1495 [49.7 |50.0 |50.7 {514 1521 |52.8 [533 [535 |54.1
6.5 vears 491 1496 [49.8 |50.2 |50.8 [515 |523 |53.0 {534 [536 |542
7 vears 493 149.7 [500 |503 |51.0 {517 |524 |53.1 [535 |[537 |542
7.5 vears 494 1499 [501 |505 |51.2 (519 |526 |532 [536 [539 |543
8 vears 495 1500 [503 |50.7 |51.3 [520 |528 |534 (538 [540 |545
8.5 vears 496 |50.2 [504 |508 |515 [522 |529 |53.6 [539 [542 |546
9 vears 497 1503 [506 |51.0 |51.7 524 1531 |53.7 [54.1 [543 |548
9.5 vears 498 1504 [50.7 |51.1 |519 [526 |533 |539 [543 [545 |549
10 vears 499 |505 [50.8 |513 |52.0 [52.8 |535 |54.1 [545 |547 |55.1
10.5 vears 499 1506 [509 |514 |522 [530 |537 |543 [546 [548 |552
11 vears 50.1 (508 |511 |51.6 [524 |532 |539 [545 |548 |550 [554
11.5 vears 502 [509 |513 |51.8 [526 |533 |54.1 [546 |550 |552 [556
12 vears 504 (511 |514 |52.0 [527 |535 |542 [548 |551 |554 [557
12.5 vears 506 [51.3 |516 |522 [529 |53.7 |544 [550 |553 |555 [559
13 vears 508 [515 |519 |524 [531 |539 |546 [552 |555 |557 [56.1
13.5 vears 51.0 [51.7 |521 |526 533 |541 |548 [554 |557 |559 [56.3
14 vears 513 [520 |523 |52.8 [535 |543 |550 [556 |559 |56.1 [56.5
145 vears 516 [522 |525 |53.0 [53.7 |545 |552 [55.7 |56.1 |56.3 [56.6
15 vears 51.8 [525 |528 |53.2 [540 |547 |553 [559 |56.2 |564 [56.8
15.5 vears 521 [52.7 |530 |535 [542 |549 |555 [56.1 |564 |566 [57.0
16 vears 524 [530 |533 |53.7 [544 |557] |57 [56.3 |566 |56.8 [57.1
16.5 vears 527 [53.3 |536 |54.0 [546 |553 |559 [564 |56.7 |569 [57.3
17 vears 53.0 535 |538 |542 [548 |555 |56.1 [566 |569 |571 [574
17.5 vears 533 [538 |540 |544 [550 |55.7 |563 [56.8 |571 |572 [576
18 vears B35 [540 |542 |546 [552 |558 |56.4 [569 |57.2 |574 [57.7
18.5 vears 537 [542 |544 |548 [553 |559 |565 [570 |572 |574 (577
19 vears 538 [543 |545 |549 [554 |56.0 |565 [570 |572 |574 (577
19.5 vears 540 (544 1546 1549 [554 |56.0 1565 (569 |57.2 1574 [57.7
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Table 2: Percentile values of girls by age

Ades P1 |P3 |P5 [P10 |P25 |PBRO (P75 |P90 |P95 |[P97 [PA99
0-15 davs 320 327 1330 1334 (341 1348 1354 (359 |362 1364 [36.7
1 month 327 (335 1338 1343 351 1359 1366 372 |375 1377 (381
1.5 manths 334 (341 1345 1351 359 |368 |376 (382 1386 1388 (392
2 months 342 (349 1353 1358 [36.7 |376 1385 (392 1396 1398 {40.3
2.5 manths 351 (357 1361 1366 {375 1384 1393 (401 1405 1408 {41.3
3 manths 359 (365 1368 1374 382 1391 1401 409 1414 1417 {423
3.5 manths 366 (372 |375 1380 (388 1398 1407 (416 421 1425 {431
4 months 371 (377 1380 1386 (394 1404 1413 (422 1428 1431 (438
4.5 months 375 (382 1385 1390 (399 1409 1419 [42.7 1433 1436 (443
5 manths 379 [386 1389 1394 (403 1413 1423 432 1437 1441 (447
5.5 maonths 382 (389 1392 1398 [40.7 1417 1427 {435 1441 1444 {450
6 months 386 (393 1396 402 411 1421 1431 (440 |445 1448 (455
7 manths 395 (401 1404 141.0 [41.8 1428 1438 447 452 1456 [46.2
8 months 402 1408 411 1416 425 (434 1444 1453 (459 [46.2 1469
9 months 408 1414 (417 1421 1429 (438 1448 (457 (462 465 1472
10 months 412 141.8 421 1426 1434 443 1453 1462 |46.7 471 1478
11 manths 416 (422 425 1429 1437 447 1456 |465 [47.1 |[475 1482
12 months 421 1426 (429 1434 442 (451 1460 1469 (474 478 1485
13-14 maonths 425 1430 (433 1437 445 {454 1464 (473 {479 (482 1490
15-16 429 1434 437 1442 1450 (459 1469 |47.8 (483 (487 1494
17-18 months 432 1438 (441 1446 1454 (463 1473 1482 (487 (491 1498
19-20 maonths 438 1443 446 |451 1458 [46.7 1477 1486 {491 [494 |50.1
21-22 manths 442 1447 (450 |455 1462 471 1480 1489 (494 [498 |505
23-24 manths 446 1451 (454 1458 1466 [475 1484 1492 (498 [501 1508
2 vears3manths 1450 {455 |458 |462 (469 |478 1487 {495 |500 1504 {510
2.5 vears 455 146.0 [46.3 1467 |47.4 {482 1491 1499 [504 [508 |515
2 vears 9 maonths |46.0 {465 1467 |47.1 (478 1486 |495 (503 |508 |51.1 [51.8
3 vears 464 1468 471 1475 1482 490 1498 |506 [51.1 [514 |52.1
3vears3months |46.8 1472 1474 1478 1485 1493 150.1 1509 |51.4 |51.7 |524
3.5 vears 471 1476 478 1482 1488 [496 1504 |51.1 [516 [520 |526
3vears9manths 1475 {479 1481 1485 (491 1498 |506 {514 |519 |522 [529
4 vears 478 1482 1484 1487 1493 [50.1 1508 |51.6 [52.1 [524 |53.1
4 vears3months [48.1 [485 [487 1490 1496 |503 |151.0 |51.8 |52.3 |52.6 |53.3
4.5 vears 483 1487 489 1492 1498 [504 |512 |52.0 525 |[528 |5358
4 vears9maonths [485 [489 [49.1 1494 1499 |506 |51.4 |52.1 |52.6 |52.9 |53.6
B vears 487 1490 [49.2 1495 |50.1 [50.7 |515 |522 [52.7 |[53.0 |53.7
5.5 vears 488 1492 494 1497 |50.2 509 |516 |523 [528 [531 |538
6 vears 491 1494 [496 1499 |505 [51.1 |518 |52.6 [530 [534 |54.0
6.5 vears 493 1496 [49.8 |50.1 |50.6 [51.3 |520 |52.7 [53.2 [535 |542
7 vears 494 1498 [50.0 |503 |50.8 [515 |522 |529 [534 |[537 |543
7.5 vears 495 1499 (501 |504 |51.0 [516 |524 |53.0 {535 [538 |543
8 vears 496 |50.0 [50.2 |505 |51.1 [51.8 |525 |53.2 [536 [539 |544
8.5 vears 497 150.1 [50.3 |506 |51.2 [519 |526 |53.3 [53.7 [540 |545
9 vears 497 1502 504 |50.7 |51.4 521 1528 |534 [538 [541 |5458
9.5 vears 498 150.2 [505 |509 |515 [522 |529 |535 [539 [542 |546
10 vears 499 1504 [506 |51.0 |51.7 [524 |531 |53.7 [54.1 [543 |547
10.5 vears 50.0 {505 |508 |51.2 519 |526 |533 [539 |542 |544 (548
11 vears 50.1 [50.7 |510 |51.4 [521 |528 |535 [541 |544 |546 [55.0
11.5 vears 502 [508 |51.2 |51.6 [523 |531 |53.7 [543 |546 |548 [55.1
12 vears 504 [510 |514 |51.8 [525 |533 |539 [545 |548 |550 (553
12.5 vears 506 512 |516 |52.0 [528 |535 |54.1 [547 |550 |552 [555
13 vears 508 [515 |518 |52.3 [53.0 |53.7 |54.4 [549 |552 |554 [55.8
13.5 vears 51.0 [51.7 |520 |525 [533 |540 |54.7 [552 |555 |557 [56.0
14 vears 512 (519 |523 |52.8 [535 |543 |549 [554 |557 |559 [56.3
14.5 vears 514 [522 |525 |53.0 [538 |545 |552 [557 |560 |562 [565
15 vears 516 [523 |527 |53.2 [540 |547 |554 [559 |56.2 |56.4 [56.7
15.5 vears 518 [525 |529 |534 [541 |549 |555 [56.1 |564 |566 [56.9
16 vears 520 (527 1530 1535 [543 |550 1557 [56.2 1565 156.7 [57.1
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SIOEN
ti Kongeogi

16.5 vears h21 (528 [532 |536 |544 [551 |[558 1564 [56.7 |569 |57.2
17 vears 523 153.0 |53.3 |538 |545 |553 |56.0 [565 |569 [57.1 [574
17.5 vears K26 |532 [H535 |539 (547 |K54 |56.1 {567 |570 |572 [576
18 vears 528 [533 [536 |541 |547 [555 [56.2 1568 [57.1 |57.3 |57.7
18.5 vears h3.0 (535 [537 |541 1548 [555 [56.2 1568 [57.2 |574 |57.8
19 vears 531 |536 (538 |542 (548 |554 |56.1 {568 |572 |57.4 [579
19.5 vears 533 1537 (539 1542 (548 |554 156.1 (568 1572 157.4 (580
Figure 1: The head circumference curves limited to 1-99% for boys of all ages
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Figure 2: The head circumference curves limited to 1-99% for girls of all ages
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