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Abstract

Background: Libya is a North African country with the longest coast on the Mediterranean basin facing
Europe. Little is known about the demographic characteristics of the Libyan population. Herein, we
examine the demographic features and disparities in age and gender among Libyans over the last fifty
years, which could be useful for future planning and allocation of resources.

Data and methods: Census data were used to analyze the demographic parameters and age trends
from 1954 to 2016 by decades.

Findings The total Libyan population increased with significant sex differences during all decades.
Fertility rates increased and mortality rates decreased. There had been more males during the first
three decades but then their percentage declined since 1984, with women accounting for 49% in 2006.
The working-age population increased to 67% by 2006.

Conclusion: These findings are discussed in the light of major demographic changes that has occurred
in the Libyan society. Libya as a whole has enjoyed low mortality and great improvement in

socioeconomic status.
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Introduction

The relationship between population characteristics
and socio-economic development is well established.
Demographic parameters such as population growth,
structure and distribution have a great influence on
economic status as well as on social and gender
inequalities worldwide [Vogel and Porter, 2016;
Wang etal, 1913]. Population census is the source of
the basic population data required for planning and
administration and also for many aspects of economic
and social research [Coast etal. 2013; Groves, 2010].
The major overriding criteria for deciding on the
amount of information collected in censuses and
surveys and from vital registration systems have been
the planning needs and the availability of financial and
human resources for carrying out the plans [Huselid
1995; Tejada etal, 2014].

The scope, nature and availability of demographic
data vary throughout the world. Collecting
population data by age and sex over time is difficult
not only in developing countries but also in
developed countries with established statistical offices
and routinely organized censuses [Meyer etal, 2015;
Hsu etal. 2014]. The United Nations (UN, 2005)
projected that the percentage of the population over
during the same period [17,18]. Hence evaluation of
demographic and health parameters are needed for
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60 years of age will rise from the 10% figure of 2000
to 20% by 2025 and to 31% by 2050, while the
percentage of the working-age population (15-59
years) will fall by more than ten percentage points
during the same period [ United Nation Report
1995]. It has been suggested that sometime between
2015 and 2020 the growth of the working age
population will become negative, which in turn
indicates that the growth in gross domestic product
will suffer [Lutz etal, 2007; Shetty 2012]. Many
developing countries are currently undergoing rapid
demographic and economic transitions, and
particularly the proportion of aged individuals in
lower- and middle-income nations [Hatton 201 I;
Andersen [1991]. In Africa, there is growing concern
about the demographics in the coming decades due
to the absence of an efficient registration system in
most African countries [United Nation Report 2008].
However, many attempts were made in the
beginning of the previous century to overcome this
deficiency in both North and Sub-Saharan Africa
[Booysen 2008; Anyangwe and Mtonga 2007]. The
population growth rate in Africa estimated by united
Nation (2.2%) was higher than that of North
America (19), Asia (1.3%) and Europe (-0.1%)
future planning. Libya, the second largest country in
Africa, with longest coast on the Mediterranean
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facing Europe and is one of the richest countries.
The country has experienced considerable social,
economic and political changes over the last 50 years.
Studying these changes in Libya could be used as a
model for North-African, Sub-Saharan and Arab
countries [Daw etal. 2014; Daw etal. 2019 Daw etal.
2019]. National censuses are among the most useful
tools for analyzing bio-data and demographic changes
over time. Such surveys provide the practical
indicators of the quality of life, social structure, and
poverty. They are also the source of data for planning
economic and health improvements [CAI 2013; Ross
etal. 200]. In Libya, censuses have been conducted
roughly every decade. Hence then we used these
censuses to examine the demographic features and
disparities in age and gender among Libyans over the
last 50 years and how they could be used for planning
and allocation of resources.

Methods

Birth and death statistics in Libya

Data for 1954-1967 were not available at a central
location and were collected by personal contact from
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different resources. Before 1969, provinces was
missing and monthly data were estimated. But since
then, the Office of National Statistics (ONS) has
published those statistics for all the provinces in Libya
monthly. Moreover, since 1969, the ONS did not
attempt to make any adjustments in the data on
births as was done in the past; the births and deaths
were reported by the municipalities without any
adjustments. Since 1993, all the statistics on births
and deaths have been reported monthly to the
Authority for Information and Communication
(GAIC).

Data analysis

To model the population growth rate from 1954 to
2006, the available census data were analyzed by the
least squares method and by geometric growth rate.
The geometric growth model has been adopted by
the Libyan General Authority for Information and
Communication and the data were collected from all
over the Libyan regions and  districts
[Supplementary].

Supplementary 3 -Figure; Map of Libya showing the geographical locations and administrative boundaries of

regions and districts involved in the study; Eastern Region

[8-16], South Regions Districts [17-22].

districts [1-7], West Region - Districts

Supplementary-Table ; Libyan regions, Districts, administrative boundaries and population density
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Arabic English
Gkl Butnan
4, Derna
=¥l abal al Akhdar
gl Marj
TR AT Benghazi
<alad sl Al Wahat
3yl Kufra
IR Sirte
A pae Misrata
< ) Murqub
ol Tripoli
3 laal) |afara
Al Zawiya
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Population

Area (kmz)

East Region[Cyrenaica]

84,996

31,511

11,429

13,515

11,372

105,523

433,611

West Region[Tripolitania]

225,437

29,172

6,796

835

2,666

2,753

159,536

163,351

203,156

185,848

670,797

177,047

50,104

193,720

550,938

432,202

1,065,405

453,198

290,993

Number
(on map)
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https://en.wikipedia.org/wiki/Butnan_District
https://en.wikipedia.org/wiki/Derna_District
https://en.wikipedia.org/wiki/Jabal_al_Akhdar
https://en.wikipedia.org/wiki/Marj_District
https://en.wikipedia.org/wiki/Benghazi#Administrative_divisions
https://en.wikipedia.org/wiki/Al_Wahat_District
https://en.wikipedia.org/wiki/Kufra_District
https://en.wikipedia.org/wiki/Sirte_District
https://en.wikipedia.org/wiki/Misrata_District
https://en.wikipedia.org/wiki/Murqub_District
https://en.wikipedia.org/wiki/Tripoli_District,_Libya
https://en.wikipedia.org/wiki/Jafara
https://en.wikipedia.org/wiki/Zawiya_District
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Population
Number

. . 2
Arabic English Area (km®) (on map)

East Region[Cyrenaica]

el Lalal) Nugat al Khams 6,089 287,662
oA dal) Jabal al Gharbi 76,717 304,159
sl Nalut 67,191 93,224
South Region [Fezzan]
3yl Jufra 117,410 52,342
Bl ol Wadi al Shatii 97,160 78,532
O Sabha 107,310 134,162
sball gal Wadi al Hayaa 31,485 76,858
ale Ghat 68,482 23,518
Sl Murzug 356,308 78,621
Results

20

21

22

The total Libyan population in 1954 was 1,041,599, had increased over five-fold to 5,323,991 and the
of whom 51.9% were males. By 2006, the population  percentage of males dropped to 50.6% (Tables I).

Table-1: The Libyan population censuses 1954-2006 as reported by the Libyan Office of National
Statistics

Census year Males Females Total

1954 540364 501235 1041599
964 788657 726844 1515501
1973 1057919 994453 2052372
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https://en.wikipedia.org/wiki/Nuqat_al_Khams
https://en.wikipedia.org/wiki/Jabal_al_Gharbi_District
https://en.wikipedia.org/wiki/Nalut_District
https://en.wikipedia.org/wiki/Jufra_District
https://en.wikipedia.org/wiki/Wadi_al_Shatii_District
https://en.wikipedia.org/wiki/Sabha_District
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https://en.wikipedia.org/wiki/Murzuq_District
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1984 1651562 1579497 3231059

1995 2231079 2158660 4389739

2006 2695145 2628846 5323991

Table -2: The Libyan male population from 1954 to 2006.

Age group (years)
Year o9 10-19 [20-29 [30-39 [40-49 |50-59 |60-69 | 70-79 | 80+ Total
1954 146234 | 107567 | 91885 | 61551 43844 | 38083 | 27435 | 14259 | 9506 540364

1955 | 150572 | 109266 | 93362 | 62906 | 4463I 38302 | 27586 | 14414 | 9609 550648
1956 | 159631 | 112732 | 96376 | 65703 | 4624l 38749 | 27893 | 14725 9817 571867
1957 | 169187 | 116276 | 99457 | 68607 | 47895 | 39207 | 28206 | 15039 | 10026 593900
1958 | 179266 | 119901 | 102607 | 71623 | 49594 | 39677 | 28526 | 15356 | 10237 616787
1959 | 189893 | 123606 | 105826 | 74753 | 51338 | 40160 | 28854 | 15674 | 10449 640553
1960 | 201097 | 127393 | 109114 | 78002 | 53129 | 40655 | 29188 | 15994 | 10663 665235
1961 | 212904 | 131263 | 112473 | 81374 | 54966 | 41163 | 29531 | 16316 | 10878 690868
1962 | 225345 | 135216 | 115902 | 84873 | 56850 | 41686 | 29883 | 16640 | 11094 717489
1963 | 238450 | 139253 | 119403 | 88502 | 58784 | 42224 | 30242 | 16966 | 11311 745135
1964 | 259446 | 145475 | 124795 | 94206 | 61778 | 43060 | 30800 | 17458 | 11639 788657
1965 | 266179 | 149290 | 125309 | 94775 | 62916 | 43415 | 30946 | 17546 | 11698 802074
1966 | 280101 | 157186 | 126303 | 95890 | 65236 | 44123 | 31227 | 17717 | 11812 829595
1967 | 294594 | 165415 | 127245 | 96969 | 67607 | 44823 | 31495 | 1788I 11920 857949
1968 | 309671 | 173987 | 128132 | 98010 | 70027 | 45514 | 31748 | 18036 | 12024 887149
1969 | 325342 | 182907 | 128964 | 99010 | 72495 | 46195 | 31985 | 18182 | 12122 917202
1970 | 341619 | 192185 | 129739 | 99967 | 75011 46866 | 32206 | 18320 | 12213 948126
1971 | 358513 | 201828 | 130455 | 100881 | 77572 | 47525 | 32411 | 18449 | 12299 979933
1972 | 376035 | 211843 | I31111 | 101750 | 80177 | 48172 | 32600 | 18569 | 12379 1012636
1973 | 401449 | 226414 | 131295 | 102431 | 83732 | 48863 | 32680 | 18633 | 12422 1057919
1974 | 408197 | 233275 | 134885 | 103569 | 84606 | 50045 | 33316 | 18862 | 12574 1079329
1975 | 422004 | 247632 | 142372 | 105876 | 86370 | 52495 | 34625 | 19325 | 12884 1123583
1976 | 436181 | 262823 | 150256 | 108212 | 88149 | 55055 | 35981 | 19795 | 13197 1169649
1977 | 450734 | 278892 | 158557 | 110579 | 89942 | 57730 | 37385 | 20272 | 13515 1217606
1978 | 465669 | 295886 | 167295 | 112976 | 91748 | 60524 | 38839 | 20755 | 13837 1267529
1979 | 480989 | 313855 | 176493 | 115402 | 93566 | 63442 | 40344 | 21244 | 14163 1319498
1980 | 496701 | 332850 | 186172 | 117856 | 95396 | 66488 | 41902 | 21740 | 14493 1373598
1981 | 512809 | 352925 | 196357 | 120339 | 97237 | 69667 | 43514 | 2224 14827 1429916
1982 | 529319 | 374138 | 207071 | 122849 | 99088 | 72985 | 45181 | 22748 | 15165 1488544
1983 | 546233 | 396546 | 218341 | 125387 | 100947 | 76446 | 46906 | 23261 15507 1549574
1984 | 573908 | 434700 | 237424 | 129466 | 103913 | 82245 | 49763 | 24086 | 16057 1651562
1985 | 574682 | 441276 | 244772 | 133408 | 105089 | 83390 | 50806 | 2438l 16254 1674058
1986 | 576014 | 454629 | 260102 | 141629 | 107447 | 85701 | 52952 | 24977 | 1665| 1720102
1987 | 577048 | 468195 | 276254 | 150288 | 109799 | 88028 | 55167 | 25578 | 17052 1767409
1988 | 577781 | 481969 | 293261 | 159403 | 112144 | 90371 | 57456 | 26183 | 17455 1816023
1989 | 578208 | 495944 | 311156 | 168991 | 114477 | 92725 | 59817 | 26792 | 1786l 1865971
1990 | 578327 | 510111 | 329972 | 179071 | 116796 | 95089 | 62252 | 27404 | 18270 1917292
1991 | 578136 | 524462 | 349746 | 189662 | 119098 | 97459 | 64763 | 28020 | 18680 1970026
1992 | 577633 | 538989 | 370512 | 200784 | 121379 | 99834 | 67350 | 28637 | 19092 | 2024210
1993 | 576819 | 553683 | 392306 | 212455 | 123635 | 102210 | 70014 | 29257 | 19505 | 2079884
1994 | 575692 | 568536 | 415164 | 224695 | 125865 | 104584 | 72757 | 29878 | 19919 | 2137090
1995 | 573266 | 592396 | 453697 | 245331 | 129338 | 108339 | 77270 | 30865 | 20577 | 2231079
1996 | 578354 | 597654 | 457724 | 247508 | 130486 | 109301 77956 | 31139 | 20759 | 225088I
1997 | 588666 | 608310 | 465885 | 251922 | 132813 | 111249 | 79346 | 31694 | 21130 | 2291015
1998 | 599192 | 619187 | 474215 | 256426 | 135187 | 113239 | 80764 | 32261 | 21507 | 2331978
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1999 | 609905 | 630258 | 482694 | 261011 | 137604 | 115263 | 82208 | 32838 | 21892 | 2373673
2000 | 620840 | 641558 | 491348 | 265690 | 140071 | 117330 | 83682 | 33427 | 22284 | 2416230
2001 631910 | 652997 | 500109 | 270428 | 142569 | 119422 | 85174 | 34023 | 22682 | 2459314
2002 | 643208 | 664672 | 509051 | 275263 | 145118 | 121557 | 86697 | 34631 | 23087 | 2503284
2003 | 654708 | 676556 | 518153 | 280184 | 147712 | 123731 88247 | 35250 | 23500 | 254804
2004 | 666447 | 688686 | 527443 | 285208 | 150361 | 125949 | 89830 | 35882 | 23921 | 2593727
2005 | 678330 | 700966 | 536847 | 290293 | 153042 | 128195 | 91431 36522 | 24348 | 2639974
2006 | 560982 | 576790 | 588420 | 445562 | 226353 | 120372 | 99430 | 46342 | 30894 | 2695145
Table 3: The Libyan female population from 1954 to 2006.
Age groups (years
Year o-g9 = |(g-|9 : 20-29 [30-39 | 40-49 [50-59 |60-69 | 70-79 | 80+ Total
1954 144994 | 92215 82591 58197 43569 31845 23958 | 14320 | 9546 501235
1955 149139 93938 84174 59356 44187 | 32003 | 23948 | 14319 9546 510610
1956 157762 97458 87411 61733 45440 32340 | 23942 | 14314 9542 529943
1957 166813 | 101069 | 90734 64179 46714 32705 | 23957 | 14302 9535 550008
1958 176312 | 104771 94145 66696 48009 33101 | 23993 | 14284 9523 570833
1959 186277 | 108565 | 97644 69286 49324 33530 | 24053 | 14261 9507 592447
1960 196730 | 112453 | 101233 | 71951 50661 33995 | 24136 | 14232 9488 614878
1961 207692 | 116437 | 104915 | 74692 52019 34498 | 24245 | 14197 9465 638159
1962 219185 | 120519 | 108689 | 77511 53399 35042 | 24380 | 14158 9438 662322
1963 231233 | 124700 | 112560 | 80411 54802 35631 | 24543 | 14113 9409 687399
1964 250415 | 131167 | 118553 | 84918 56951 36603 | 24842 | 14037 9358 726844
1965 256912 | 134587 | 119023 | 85421 57997 | 36914 | 24960 | 14109 9406 739328
1966 270348 | 141663 | 119929 | 86407 60129 37533 | 25188 | 14247 9498 764943
1967 285021 149431 | 121241 88651 61367 | 38319 | 26219 | 14918 9946 795112
1968 298882 | 156711 | 121590 | 88277 64530 38753 | 25609 | 14506 9671 818528
1969 314004 | 164696 | 122342 | 89158 66797 | 39352 | 25802 | 14625 9750 846525
1970 331477 | 174177 | 124065 | 93086 66859 | 40329 | 27870 | 1598l 10654 884498
1971 346013 | 181626 | 123679 | 90803 71458 | 40523 | 26148 | 14843 9895 904986
1972 362920 | 190582 | 124262 | 91564 73850 | 41093 | 26301 | 14940 9960 935471
1973 390867 | 206241 | 126090 | 97640 73104 | 42352 | 29619 | 17124 11416 994453
1974 397340 | 213045 | 129383 | 98845 73998 | 43514 | 30268 | 17384 11589 1015367
1975 410566 | 227335 | 136245 | 101295 | 75808 | 45935 | 31607 | 17912 11941 1058643
1976 424120 | 242526 | 143466 | 103786 | 77638 | 48480 | 32998 | 1845| 12301 1103765
1977 438004 | 258670 | 151063 | 106319 | 79490 | 51154 | 34441 | 19001 12667 | 150809
1978 452221 | 275823 | 159055 | 108894 | 81360 | 53964 | 35939 | 19561 13041 1199859
1979 466773 | 294041 | 167463 | 111511 | 83250 | 56916 | 37493 | 20132 13421 1250999
1980 481661 | 313386 | 176305 | 114169 | 85158 | 60015 | 39104 | 20713 13808 1304319
1981 496887 | 333921 | 185604 | 116869 | 87082 | 63269 | 40774 | 21304 14203 135991 1
1982 512451 | 355713 | 195383 | 119609 | 89022 | 66683 | 42504 | 21905 14604 1417873
1983 528354 | 378832 | 205663 | 122389 | 90977 | 70266 | 44297 | 22517 15011 1478306
1984 554278 | 418408 | 223063 | 126881 | 94106 76311 | 47272 | 23507 15671 1579497
1985 555181 | 424935 | 230401 | 130677 | 95645 77158 | 48153 | 23819 15879 1601848
1986 556767 | 438193 | 245759 | 138586 | 98768 78854 | 49960 | 24447 16298 1647632
1987 558047 | 451669 | 262006 | 146905 | 101936 | 80543 | 51822 | 25078 16718 1694723
1988 559016 | 465358 | 279183 | 155647 | 105147 | 82222 | 53739 | 25710 17140 1743161
1989 559669 | 479250 | 297331 | 164829 | 108398 | 83890 | 55713 | 26342 17561 1792984
1990 560003 | 493337 | 316492 | 174467 | 111686 | 85543 | 57744 | 26974 17983 1844230
1991 560015 | 507611 | 336709 | 184577 | 115007 | 87180 | 59834 | 27606 18404 189694 |
1992 559702 | 522060 | 358025 | 195175 | 118359 | 88797 | 61982 | 28235 18823 1951158
1993 559063 | 536676 | 380486 | 206277 | 121738 | 90392 | 64191 | 28861 19241 2006925
1994 558098 | 551449 | 404138 | 217900 | 125140 | 91962 | 66460 | 29483 19656 2064286
1995 555898 | 575175 | 444213 | 237446 | 130576 | 94397 | 70187 | 30461 20307 2158660
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1996 561044 | 580500 | 448325 | 239644 | 131785 | 95271 | 70837 | 30743 | 20495 2178644
1997 | 571480 | 591297 | 456665 | 244102 | 134236 | 97043 | 72154 | 31315 | 20876 2219168
1998 | 603804 | 648416 | 496601 | 268531 | 141569 | 118584 | 84577 | 33784 | 22523 2418388
1999 592998 | 613561 | 473859 | 253293 | 139291 | 100697 | 74871 | 32494 | 21663 2302725
2000 | 604089 | 625037 | 482722 | 258030 | 141896 | 102580 | 76271 | 33102 | 22068 2345795
2001 615325 | 636663 | 491701 | 262830 | 144535 | 104488 | 77690 | 33717 | 22478 2389429
2002 626803 | 648538 | 500872 | 267732 | 147231 | 106437 | 79139 | 34346 | 22897 2433997
2003 638494 | 660635 | 510215 | 272726 | 149978 | 108423 | 80615 | 34987 | 23325 2479396
2004 638526 | 660669 | 510241 | 272740 | 149985 | 108428 | 80619 | 34989 | 23326 2479522
2005 650403 | 672958 | 519732 | 277813 | 152775 | 110445 | 82119 | 35639 | 23760 2525643

The temporal trends of the estimated and observed
census (Figure |) show a linear trend. Comparison of

the outcomes of the linear and geometric models of

Population
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the Libyan population from 1954 to 2006 indicates
linear population growth (Figure 2).

Figure |: The Libyan populations’ census as reported by the Libyan Office of National Statistics. The dotted
line shows the linear regression line.
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Figure 2: Linear and geometric modeling of Libyan population growth during 1954-2006 based on the national

censuses.

The trends of fertility and mortality rates between

1954 and 2006 in the Libyan population were

http://aps.journals.ac.za

analyzed. The number of births increased until 1992
but plunged precipitously in the following year

(Figure 3).
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Figure 3: Estimated Libyan fertility 1954-2006

The same was true for the estimated annual number  shows the age-gender profile of the Libyan
of deaths (Figure 4). Figure 5 population,during2016.

25000 1
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10000 1

5000 1

Estimated deaths of Libya

0 a a a a a a a a a a a a 1
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Years

Female === Male

Figure 4: Estimated Libyan mortality 1954-2006
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Figure 5; Age-gender profile of the Libyan population in person-years. (M;F) 2016

This anomaly was attributed to the adjustments and
estimates made by the National Statistics Office
before 1993. But upon establishment of the General
Authority for Information and Communication
(GAIC) in 1993, the vital statistics data started to be

Table-4: Male mortality from all causes.

sent directly from civil record

offices to GAIC

without making any estimates.

The number of deaths in the Libyan population

from all causes from 1954 to 2006 is shown in table 4
(males) and table 5 (females).

Year Age group (years)

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80+
1954 |2733 311 245 188 345 211 423 578 644
1955 |2677 356 268 209 278 215 465 524 593
1956 {2493 312 256 178 264 233 367 489 573
1957 |2517 316 256 293 234 273 445 562 614
1958 |238l 267 233 261 222 233 423 488 576
1959 |2346 251 229 244 223 244 442 479 568
1960 |2305 254 246 232 24| 261 455 471 552
1961 2076 298 266 199 233 245 467 497 566
1962 1948 166 237 259 188 235 478 445 678
1963 1944 197 211 188 211 215 534 366 589
1964 12169 246 178 213 189 246 673 389 564
1965 |2133 269 263 195 156 256 567 495 62|
1966  |2440 278 178 158 162 216 621 567 533
1967 |2276 184 256 197 178 358 765 480 657
1968 |2236 167 189 157 143 240 528 562 580
1969 |3677 245 287 232 254 362 684 752 732
1970 |5466 287 305 284 367 432 745 866 896
1971 6558 317 324 292 401 453 782 923 1021
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1972 6268 286 292 269 361 409 704 833 920
1973 |5578 255 260 239 321 365 626 741 819
1974|5483 250 255 235 316 358 616 729 805
1975 |3795 368 410 326 403 527 700 862 1500
1976 |3836 435 456 313 376 553 802 1045 1217
1977 |3509 334 342 255 341 469 649 812 1422
1978 |3355 319 327 244 326 448 621 776 1360
1979 3694 358 399 317 392 513 681 839 1460
1980 |3545 402 421 289 347 511 741 966 1125
1981 3643 413 433 297 357 525 762 993 156
1982|448l 501 468 338 464 733 980 1427 1713
1983 |5163 568 571 340 509 878 1060 1519 1862
1984 |5070 662 623 439 484 884 1256 1425 2047
1985  |4993 622 580 386 519 1040 1299 1563 2508
1986 4863 645 695 370 487 1037 1457 1734 2332
1987 |4884 711 823 483 62| 163 1593 1651 2611
1988 4822 750 793 496 619 164 1763 2053 2650
1989 4717 751 878 724 683 1082 1912 2009 2942
1990 |5065 774 845 596 715 1241 1865 2149 2920
1991 4728 931 1231 723 782 1334 2428 2271 3046
1992 |5162 860 1391 1208 911 1435 2552 2532 3075
1993 1899 392 649 385 397 693 1158 1112 1267
1994 12218 370 566 473 368 595 1108 1107 1362
1995 1357 319 600 674 559 657 1076 1249 1406
1996 |1261 339 539 503 392 618 1122 1222 1185
1997 1459 360 597 581 470 705 1458 1580 1333
1998 |1317 359 529 425 444 766 1499 1695 1441
1999  |1455 394 596 507 501 820 1594 1960 1632
2000 |[lelé6 386 687 562 548 844 1599 1982 515
2001 1844 393 660 603 586 790 1707 1999 1577
2002 (1811 418 732 732 570 813 1726 2233 1828
2003 1746 433 809 800 664 872 1875 2359 2056
2004 [1533 338 562 644 552 683 1326 1783 1731
2005 1780 297 498 665 718 704 1424 1857 1727
2006 [1308 286 602 765 772 842 1671 2229 1842
Table -5: Female mortality from all causes
Year Age group (years)
0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80+
1954 2533 311 245 188 345 211 423 578 544
1955 2477 356 268 209 278 215 385 474 593
1956 2493 312 256 178 264 233 367 489 573
1957 2217 316 256 293 234 273 445 462 514
1958 2281 267 233 261 222 233 423 488 476
1959 2105 254 246 232 24| 261 455 471 452
1960 2005 234 226 212 221 251 435 451 462
1961 1918 228 216 199 233 245 467 497 466
4885 http://aps.journals.ac.za
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1962 1848 166 237 259 188 235 378 445 578
1963 1944 197 211 188 211 215 534 366 589
1964 2169 246 178 213 189 246 673 389 564
1965 2133 269 263 195 156 256 567 495 621
1966 2440 278 178 158 162 216 621 567 533
1967 2276 184 256 197 178 358 765 480 657
1968 2236 167 189 157 143 240 528 562 580
1969 3677 245 287 232 254 362 684 752 732
1970 5466 287 305 284 367 432 745 866 896
1971 5558 317 324 292 401 453 782 923 921
1972 6055 257 223 257 227 262 549 694 897
1973 5808 246 214 247 218 251 527 666 861
1974 5280 224 194 224 198 228 479 605 782
1975 3396 247 22| 208 268 337 544 736 1300
1976 3656 262 |44 207 237 349 599 814 1018
1977 3056 223 199 187 242 304 491 664 1178
1978 3102 219 175 183 240 298 488 673 1172
1979 3254 237 212 199 257 323 522 706 1246
1980 3099 222 122 175 201 296 507 689 1029
1981 3437 246 135 194 223 328 563 765 957
1982 4330 291 227 276 346 468 748 1053 1391
1983 4275 283 262 257 288 489 798 1130 1518
1984 4358 324 262 237 320 507 778 1200 1784
1985 4270 301 270 255 332 574 870 1282 1876
1986 4564 337 272 266 362 601 1014 1415 2009
1987 4282 326 335 299 299 735 1097 1492 2124
1988 4006 403 373 317 437 791 1127 1599 2247
1989 3945 378 404 417 468 769 1232 1668 2461
1990 4296 428 422 353 524 793 1211 1745 2568
1991 3909 46| 487 416 443 860 1414 1772 2385
1992 4379 465 467 524 623 850 1649 1993 2901
1993 1534 200 224 239 247 352 622 781 1090
1994 1852 198 198 217 255 361 700 853 1235
1995 1076 182 224 460 358 392 702 902 1345
1996 930 177 201 374 297 434 744 850 1093
1997 1172 193 289 297 359 485 902 1127 1293
1998 125 192 253 337 397 510 1043 1218 1345
1999 190 193 268 349 407 541 [T 1304 1471
2000 1285 243 224 324 472 716 1110 1339 1413
2001 1582 270 300 386 479 682 1233 1600 1643
2002 1449 230 260 442 480 599 I 164 1541 1742
2003 1536 267 300 464 521 657 1252 1842 1965
2004 1240 142 238 324 357 502 898 1256 1656
2005 1395 174 191 328 399 426 890 1375 1577
2006 1219 161 260 345 462 532 1216 1687 1776

Figure 6 shows the number of deaths in males and  between males and females, likely due to differences
females per age group, as well as the death rate per in lifestyle. The death rate from all causes ranged
age group, in 2006. These rates are different from 0-0.5% in age group 0-45 years to 0.5-2% in
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age group 45-65 years, and up to 6% above 65 years.
The death rate was lower among those aged less

1: \//—F__ﬂ/

10 19 20-29 30-39 4049 50-69 6069 ?0?9 80+
Age group

|—c>—MaIe deaths ——female deaths |

Figure 6: Libyan population deaths and death rates from

Discussion

Population censuses provide the demographics of a
whole population and therefore avoid issues of
representativeness that often hamper estimates
based on medical statistics. Recently, there has been
extensive research in the area of census biodata using
statistical models to provide a better understanding
of the demographic parameters and to plan for future
prospects [Byars-Winston etal. 2015]. In contrast to
demographic surveys with limited sample sizes, the
census is based on large numbers and provides
narrow confidence intervals. The geometric and
linear models are the most useful models for
estimating the rate of growth during the inter-
censuses Yyears and for extrapolating the findings to
the future [Ribeiro and Petyt |199; Faraway 2014].

In this study, we combined these two statistical
models to determine the key demographic
parameters within the Libyan population during
1954-2006. These parameters include birth rates, sex
ratios at birth, and age- and gender-specific death and
life expectancies. Both males and females had linear
growth patterns and gave a close resemblance to the
estimation of the population growths. A steady
growth trend was followed by a steeper upward
trend that started in most of the age groups at about
the end of the 1970s and extended well beyond the
1980s. These results are in agreement with census
data published in other developed countries. In
Western countries, such as Britain, Sweden and Italy,
the growth rates showed an upward trend around
the end of the nineteenth century that extended well
beyond the Second World War [ Hatton and Martin
2010; Molitoris 2017; Helliwell and Putnam1995].

In our study, the sex ratio in the Libyan population
was skewed towards males. The number of girls per
1000 boys aged 0-9 years was 991 in 1954, 965 in
1964, and 974 in 1973, and from 960 to 970 between
1984 and 2006, suggesting that fewer girls are born.
Similar sex ratios have also been recorded in other
developing countries, most notably India, where 959—
962 girls were born for every 1000 boys in 1981 and
4887
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than 40 years. A difference in death rate between
males and females emerged after the age of 40 years.

T.0%
6.0%
5.0%

, 7
/

1.0% =
0.0% e g e + + +
09 1019 2029 3039 4049 5059 6069 TOT9 B0+
Age group

Deaths rate
.
=

all causes per age group in 2006.

2001 [Lee etal., 2015]. Further studies are needed to
explain the unequal sex ratio in Libyan society. The
population profile in Libya has changed substantially
during the last fifty years. The proportion of children
aged 0-9 years had increased from 28% in 1954 to
35% in 1985 and then declined to 25% after 1995.
This trend could be interpreted as a shift away from
having many children towards providing a better
quality of life for children and parents. Similar trends
reported in other developing countries, including
Latin American and Asian countries; has contributed
to the level of urbanization, female education, and
the improved life-expectancy of new-born children [
Matus-Lopez and Pedraza 2016; Conde-Agudelo
etal., 2012; Lloyd-Sherlock 2014]. Libya has been
reported among the top African and Arab countries
in education and child health care practice [Daw &
Elkhammas 2008: United nation Report-HDI 201 1;
Daw etal. 2018]. The age profile has a major
contribution to the entity of the Libyan population.
Those aged from |0 to 59 years ranged from 55% to
58% between 1953 and 1973 to reach 59-67%
between 1994 and 2006. Those aged over 60 years
ranged from 5% in 1954 to 6% in 2006. In the first
three decades, women comprised about 48% of the
Libyan population and 49% by 2006. The working-
age population increased by more than ten
percentage points due to an increase in the number
of women. What is less clear is the effect of these
demographic shifts, particularly how they are
reflected in the work force, and whether women are
represented proportionately across the wide
spectrum of occupations. Statistical data continuously
reveal that not every qualified individual has an equal
opportunity to work in a range of occupational fields.
The labor market is not sex neutral and the
longstanding  occupational  disparities between
women and men are evident in Arab countries. Thus,
this study provides an important analysis of the
demographic and employment context within the
Libyan population, which could be reflected on
demographic changes in the workforce indicated by
http://aps.journals.ac.za
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the diversity in age and sex [Cervellati and Sunde
201 1]. Further studies are needed to understand the
relationship between demographic diversity in the
general population, development, and choices in the
labor market.

Mortality is the most sensitive indicator of the
health disparities between poorer and richer nations.
It clearly reflects the quality of life and is affected by
modernization of health care practices in any country
[Aksan and Chakraborty 2014; Haines 2011]. The
mortality patterns among Libyans remained virtually
unchanged between 1954 and 1973. The sustained
decline in population mortality in Libya did not begin
until the 1970s onwards. Within 50 years, the
mortality rate in the country declined by more than
two-thirds. This is clearly evident in 2006, where the
mortality rate notably declined in all age groups. It
ranged between 0.0% and 0.5% among those aged
between those aged 0-45 years and was up to 6% in
those aged above 60 years, but there was no sex
disparity. This may reflect declines in some of the
deadliest diseases of the past and improvement of the
socioeconomic status of the country. Tuberculosis,
measles and pertussis, for instance, were rampant in
Libya till the 1970s. By the 1990s, clean water access
had improved for everyone, and electricity had
reached most of the population. Moreover, Libya is
the only African country where children have easy
access to free vaccination and better nutrition [Daw
etal. 2016; Daw etal. 2018 ]. Similar results were
observed in developed countries during the first
quarter of the 20th century. In European countries,
deaths from all causes were under 2 deaths per 1,000
for nearly the entire period till 1926 [Post etal. 1997;
Szreter 2003]. In this study, the causes of death
were not investigated and we were not able to
quantify the influence of various factors on overall
mortality differentials.Hence, further studies are
needed to understand the inequalities of mortality
and its causes.

Our study showed substantial variation in the age
trends of the Libyan population. Most Libyans are
aged 10-59 years and only 5% are above 50 years of
age, without significant changes in the pattern of
death. Good fertility and declining mortality rates
have been a major contributing factor to Libya’s
demographic changes. Similar results were reported
in other African and Latin American countries [UN
Millennium Report 2005; World Health Report 2006].
We suggest that the proportion of the working age
population has been increasing in Libya. This should
useful for identifying certain policy directions that
could be reflected in greater economic growth in the
country. Released censuses usually consist of limited
statistics that have been debated by scholars and
policy makers, and some people are always missed in

http://aps.journals.ac.za

every census count, particularly in a large and
sparsely populated country like Libya. Places that are
undercounted in the census receive little attention
and a limited proportion of the available national
resources [43, 44 Anderson and Fienberg 2001;
O'Hare 2015]. Mortality rates and causes of death are
not well documented in decennial census; affordable
and sustainable approaches to data collection on
mortality that are representative of populations are
required. Definitely, complete registration of deaths
with full medical certification is the most appropriate
means to monitor the health of populations [Alkema
etal., 2016].

Concluding remarks

This is to be considered the first study in the Arab
and North African countries that used national census
to analyse the demographic parameters and changes
that occurred within the Libyan society over last fifty
years. The study provides a first attempt to examine
the Libyan population demography, age structure and
ability to contribute to the work force. Major
sociodemographic factors in Libya are clearly evident
from the population’s structure. The population
trends have shown a low mortality patterns and an
increase in fertility rates emerging from the early
[970s.

Recommendations

The findings of this study could be used to guide
strategies to improve the labor sector and strengthen
the health care system in the country. Such census
biodata could be useful in conducting epidemiologic
analyses as diverse as maternal mortality and viral
hepatitis and HIV infection rates [Daw etal.,, 2014;
Austin 2016].
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