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ABSTRACT

A model combines demographic data provided by the United 
States Census Bureau for 2021 with survey data on sexual activity 
from the Centers for Disease Control and Prevention to estimate 
the structure by age and sex of the sexually active population in 
the United States. It also provides the proportions of newly 
sexually active people by age and sex. The model is based on 
percentages of sexually active people by age and sex, and on an 
ordinary differential equation formalizing a “learning process” for 
the years 2009 to 2019. The data produced fit well with the 
empirical data for each age and sex.
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1. Introduction

The United States Census Bureau1 states that “data on the age and sex composi-

tion of the population can be found from a variety of sources. These sources are 

listed in the Surveys/Programs area with brief descriptions to help you decide 

which data source would best suit your needs.” However, none of these surveys 

include questions about sexual activity. The Centers for Disease Control and 

Prevention (2010), which conducted a survey on sexual behavior, sexual attrac-

tion, and sexual identity in the United States, found that 14.2% of women aged 

18 to 44 and 5.1% of men aged 15 to 44 had ever had a homosexual relationship 

from 2006 to 2010. These percentages were 17.6% and 5.1% again from 2011 to 

2015 (Chandra, Copen, and Mosher, 2013). These data do not, however, inform 

us on the size of the groups whose percentages are reported.

2. A two-sex model yielding the distribution of the sexually active 

population by age and sex

We consider the sexually active population in the United States to consist of all 

individuals aged 15 and over who have had oral, vaginal, or anal sexual 

CONTACT Fabio Milner fmilner@asu.edu Simon A. Levin Mathematical, Computational and Modeling 
Sciences Center, Arizona State University, Engineering Center, A Wing, P. O. Box 873901, Tempe, AZ 85287-3901 USA.
1www.census.gov/topics/population/age-and-sex/data/tables.html.
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contact. It consists of FðtÞ women and MðtÞ men at time t, where t ¼ 0 refers 

to the year 2009.

We combine survey data on sexually active people by age and sex with census 

data to estimate the distribution of the sexually active population of the United 

States by age and sex for the years 2009 to 2019.

We use the percentages of sexually active people by age and sex from 2011 

to 2015 as established by Abma and Martinez (2017) for 15–20-year-olds, 

Fortenbury (2014) for 21–29-year-olds, and Gorshow (2018) for 30–39 year- 

olds. We use the percentages of sexually active people by age and sex from 

2006 to 2008 as established by Chandra et al. (2011) for 40–44-year-olds. We 

assume that people who have not had sex by age 45 will never have sex.

We calculate the percentage of newly sexually active individuals for an age 

and sex group as the difference between the percentage of sexually active 

individuals for that age group and sex and the percentage of sexually active 

individuals for that sex in the previous age group. Table 1 presents the data.

We assume that the percentages of newly sexually active people by age and 

sex for the over-20s have not changed over the 2009–2019 period.

Table 2 shows the percentages of sexually active and newly sexually active 

people in the United States, by age and sex, for the period 2015–2019.

The percentages in Table 2 for ages 15–20 are taken from the National 

Center for Health Statistics 2020 cited by Martinez and Abma (2020) on sexual 

activity and contraceptive use among adolescents, and based on data collected 

from 2015 to 2017. We have updated the entries of Table 1 for these ages, while 

keeping the data for ages older than 20 unchanged.

The percentages published by Abma and Martinez (2017) for people aged 

15 to 20 for the years 2011 to 2015 differ from those published by Martinez and 

Abma (2020) for the years 2015 to 2017. Therefore, for the year 2015, we use 

the means of the percentages in Tables 1 and 2 for each of those ages.

To obtain the distribution of the total numbers of sexually active individuals 

by age and sex for each year, we multiplied the percentages of sexually active 

Table 1. Percentages of sexually active individuals in the United States by age and sex from 2010 
to 2015.

Age
Sexually active women 

(%)
Sexually active men 

(%)
Newly sexually active 

women (%)
Newly sexually active men 

(%)

15 11.0 16.0 11.0 16.0
16 25.0 27.0 14.0 11.0
17 42.0 41.0 17.0 14.0
18 55.0 55.0 13.0 14.0
19 69.0 68.0 14.0 13.0
20 75.0 75.0 6.0 7.0
21–24 87.7 85.7 12.7 10.7
25–29 95.2 95.6 7.5 9.9
30–34 97.6 96.7 2.4 0.1
35–39 98.5 98.4 0.9 1.7
40–44 99.6 98.7 1.1 0.3
45+ 99.6 98.7 0.0 0.0
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women and men by age from Tables 1 and 2 by the corresponding age and sex 

group sizes from the United States Census Bureau. As an example, Table 3 

shows the calculations of the age distribution of sexually active women in 

2015.

Table 4 presents the results for each year from 2009 to 2019 for both sexes. 

Table 5 obtained in the same way presents the population sizes of newly 

sexually active by age and sex, using the percentages of newly sexually active 

by age and sex in 2015 instead of those of sexually active.

For finer age resolution, Figure 1 presents the estimated distribution of the 

sexually active US population into one-year age groups for the year 2020, 

based on data provided by the United States Census Bureau.2 We then multi-

ply these sizes by the corresponding percentages of sexually active people 

summarized in Table 2. We assume that people aged 90+ are not sexually 

active. Tables 6 and 7 present the results.

Table 2. Percentage of sexually active individuals in the United States by age and sex from 2015 to 
2019.

Age
Sexually active women 

(%)
Sexually active men 

(%)
Newly sexually active 

women (%)
Newly sexually active men 

(%)

15 21.0 20.0 21.0 20.0
16 37.0 34.0 16.0 14.0
17 53.0 48.0 16.0 14.0
18 65.0 62.0 12.0 14.0
19 74.0 70.0 9.0 8.0
20 79.0 77.0 5.0 7.0
21–24 87.7 85.7 8.7 8.7
25–29 95.2 95.6 7.5 9.9
30–34 97.6 96.7 2.4 1.1
35–39 98.5 98.4 0.9 1.7
40–44 99.6 98.7 1.1 0.3
45+ 99.6 98.7 0.0 0.0

Table 3. Estimated total number (in millions) of sexually active women by age in the United States 
in 2015.

Age Sexually active women (%) Population size Sexually active population, Fð2015Þ (in millions)

15 16.0 2.08 0.33
16 31.0 2.05 0.63
17 47.5 2.05 0.97
18 60.0 1.97 1.18
19 71.5 1.97 1.41
20 77.0 2.04 1.57
21–24 87.7 8.98 7.87
25–29 95.2 1.88 1.36
30–34 97.6 1.70 1.44
35–39 98.5 1.09 9.94
40–44 99.6 1.21 1.17
45+ 99.6 68.37 68.10
Total 93.6 131.37 122.97

2www2.census.gov/programs-surveys/popest/datasets/2020-2022/national/asrh/nc-est2022-agesex-res.csv.
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The model for the total numbers of sexually active women and men is given 

by the “learning curve” (Stewart, 2012) yielded by the ordinary differential 

equations: 

F
0

ðtÞ ¼ Λf � �f FðtÞ; (1) 

M
0

ðtÞ ¼ Λm � �mMðtÞ; (2) 

where �f is the per-head exit rate from the set of sexually active women, �m the 

per-head exit rate from the set of sexually active men, Λf the total number of 

Table 4. Estimated US sexually active population by sex and age (in millions), from 2009 to 2019.

Age, in years

15 16 17 18 19 20 21–24 25–29 30–34 35–39 40–44 45+

Women

in 2009 0.23 0.53 0.90 1.09 1.37 4.82 7.28 9.89 9.46 10.12 10.51 61.61
in 2010 0.23 0.53 0.89 1.10 1.38 1.63 7.43 10.02 9.63 9.84 10.35 55.34
in 2011 0.22 0.52 0.89 1.10 1.38 1.60 7.63 9.96 9.89 9.57 10.37 56.30
in 2012 0.22 0.51 0.87 1.12 1.41 1.60 7.68 9.96 10.05 9.57 10.49 65.19
in 2013 0.22 0.51 0.86 1.06 1.34 1.61 7.78 10.00 10.22 9.61 10.45 66.09
in 2014 0.22 0.51 0.86 1.05 1.32 1.65 7.75 10.14 10.34 9.70 10.30 66.99
in 2015 0.33 0.63 0.97 1.18 1.41 1.57 7.87 10.36 10.44 9.94 10.17 68.09
in 2016 0.43 0.77 1.09 1.24 1.41 3.01 6.20 10.59 10.31 9.95 9.68 67.39
in 2017 0.42 0.76 1.11 1.25 1.42 1.59 7.64 10.77 10.33 10.10 9.52 68.05
in 2018 0.43 0.75 1.10 1.27 1.44 1.66 7.54 10.91 10.41 10.31 9.59 61.40
in 2019 0.43 0.76 1.08 1.28 1.46 1.56 7.51 10.91 10.52 10.41 9.66 69.39

Men

in 2009 0.35 0.61 0.93 0.36 0.44 1.61 7.09 10.39 9.162 10.01 10.19 53.88
in 2010 0.35 0.60 0.92 1.14 1.41 1.66 7.11 10.45 9.34 9.74 10.04 62.02
in 2011 0.34 0.59 0.91 1.13 1.40 1.69 7.23 10.44 9.63 9.39 10.04 62.77
in 2012 0.34 0.58 0.90 1.15 1.42 1.77 7.39 9.97 9.60 9.27 10.12 57.23
in 2013 0.34 0.57 0.88 1.10 1.36 1.59 7.73 10.16 9.75 9.31 10.03 58.10
in 2014 0.34 0.58 0.88 1.12 1.38 1.63 7.78 10.35 9.93 9.40 9.91 59.02
in 2015 0.39 0.65 0.95 1.16 1.37 1.71 7.68 10.44 10.00 9.47 9.50 59.01
in 2016 0.43 0.74 1.03 1.24 1.40 1.82 7.48 10.72 10.10 9.68 9.36 59.97
in 2017 0.42 0.73 1.05 1.23 1.39 1.67 7.47 10.84 10.25 9.90 9.17 60.59
in 2018 0.42 0.72 1.04 1.25 1.41 1.70 7.30 11.09 10.35 10.18 9.22 68.89
in 2019 0.41 0.70 0.98 1.22 1.38 1.52 7.34 10.91 10.52 10.41 9.66 69.39

Table 5. Estimated total number (in millions) of newly sexually active women by age in the United 
States in 2015.

Age Newly sexually women (%)
Sexually active population  

(in millions)
Newly sexually active population  

(in millions)

15 16.0 2.08 0.33
16 15.0 2.05 0.31
17 16.5 2.05 0.34
18 12.5 1.97 0.25
19 11.5 1.97 0.23
20 5.5 2.04 0.11
1–24 10.7 8.98 0.96
25–29 7.5 1.88 0.82
30–34 2.4 1.70 0.26
35–39 0.9 1.09 0.09
40–44 1.1 1.21 0.11
45+ 0.0 68.37 0.00
Total 131.37 3.80
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newly sexually active women per time unit, and Λm the total number of newly 

sexually active men per time unit.

The differential equation 

P
0

ðtÞ ¼ Λ � �PðtÞ (3) 

accounts for the variation of the size PðtÞ at time t of the population 

size under the assumption of a constant immigration rate Λ and a per- 

head mortality/loss rate �. The solutions are called “learning curves” 

(Stewart, 2012), as they summarize the knowledge accumulated on the 

subject of study at time t. The parameter Λ represents the rate of 

knowledge acquisition and the parameter � the unit rate of knowledge 

loss. Figure 2 shows several learning curves with different unit loss rates 

that start at the same level and end at the same maximum level.

The solutions 

FðtÞ ¼ Fð0Þe��f t þ
Λf

�f
ð1 � e��f tÞ; (4) 

MðtÞ ¼ Mð0Þe��mt þ
Λm

�m
ð1 � e��mtÞ (5) 

to Eq. (1) and (2) allow not only to estimate the six parameters best fitting 

the empirical data, but also to estimate the size of the sexually active US 

men’s and women’s populations at times for which no estimates are 

available.

Figure 1. Estimated US sexually active population in 2020 by sex and 1-year age groups.
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2.1. Estimation of the total numbers Λf and Λm of newly sexually active women 

and men per time unit, and per-head exit rates ξf and ξm from the set of sexually 

active women and men

Summing the data in the last column of Table 5 over all age groups provides 

the total number of newly sexually active women for the year 2015, shown in 

the last entry of Table 5. We similarly estimated the total numbers of newly 

sexually active women and men for each year from 2009 to 2019. The means 

by sex from 2009 to 2019 are estimates of the constants Λf in Eq. (4) and Λm in 

Eq. (5): 

Λf ¼ 3; 777; 794 women per year and Λm ¼ 3; 872; 800 men per year: (6) 

Table 6. Estimated total number of sexually active women by age in the United States in the year 
2020.

Population % of sexually Total number Population % of sexually Total number
size active of sexually size active of sexually

Age of women women active Age women active active
(years) of women women women (years) women women women

15 2,081,574 21.0 437,131 53 2,037,054 99.6 2,028,906
16 2,095,709 37.0 775,412 54 2,070,574 99.6 2,062,292
17 2,079,063 53.0 1,101,903 55 2,162,074 99.6 2,153,426
18 2,164,749 65.0 1,407,087 56 2,216,832 99.6 2,207,965
19 2,303,416 74.0 1,704,528 57 2,224,981 99.6 2,216,081
20 2,262,510 79.0 1,787,383 58 2,236,686 99.6 2,227,739
21 2,167,816 87.7 1,901,175 59 2,238,503 99.6 2,229,549
22 2,121,331 87.7 1,860,407 60 2,203,394 99.6 2,194,580
23 2,098,272 87.7 1,840,185 61 2,171,824 99.6 2,163,137
24 2,100,720 87.7 1,842,331 62 2,159,774 99.6 2,151,135
25 2,137,469 95.2 2,034,870 63 2,129,827 99.6 2,121,308
26 2,181,646 95.2 2,076,927 64 2,046,673 99.6 2,038,486
27 2,218,911 95.2 2,112,403 65 2,006,950 99.6 1,998,922
28 2,277,063 95.2 2,167,764 66 1,946,294 99.6 1,938,509
29 2,316,595 95.2 2,205,398 67 1,874,144 99.6 1,866,647
30 2,327,046 97.6 2,271,197 68 1,809,387 99.6 1,802,149
31 2,259,863 97.6 2,205,626 69 1,733,179 99.6 1,726,246
32 2,221,501 97.6 2,168,185 70 1,659,444 99.6 1,652,806
33 2,193,003 97.6 2,140,371 71 1,620,667 99.6 1,614,184
34 2,196,517 97.6 2,143,801 72 1,586,916 99.6 1,580,568
35 2,199,043 98.5 2,166,057 73 1,663,125 99.6 1,656,473
36 2,157,312 98.5 2,124,952 74 1,198,751 99.6 1,193,956
37 2,191,717 98.5 2,158,841 75 1,157,144 99.6 1,152,515
38 2,191,650 98.5 2,158,775 76 1,131,158 99.6 1,126,633
39 2,162,976 98.5 2,130,531 77 1,146,968 99.6 1,142,380
40 2,156,356 99.6 2,147,731 78 990,550 99.6 986,588
41 2,074,536 99.6 2,066,238 79 898,173 99.6 894,580
42 2,029,737 99.6 2,021,618 80 830,770 99.6 827,447
43 2,010,258 99.6 2,002,217 81 776,887 99.6 773,779
44 1,942,483 99.6 1,934,713 82 735,370 99.6 732,429
45 1,966,775 99.6 1,958,908 83 664,331 99.6 661,674
46 1,931,637 99.6 1,923,910 84 620,435 99.6 617,953
47 1,960,306 99.6 1,952,465 85 594,931 99.6 592,551
48 2,051,999 99.6 2,043,791 86 520,669 99.6 518,586
49 2,169,649 99.6 2,160,970 87 483,345 99.6 481,412
50 2,137,641 99.6 2,129,090 88 441,779 99.6 440,012
51 2,061,583 99.6 2,053,337 89 397,663 99.6 396,072
52 2,021,503 99.6 2,013,417 all 166,986,403 76.4 127,501,324
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We used these estimates to fit Fð0Þ; �f ;Mð0Þ, and �m from each of the learning 

curves for both sexes in Eq. (4) and (5) to the sizes of the sexually active 

population by sex for the years 2009 to 2019. Figure 3 shows the fit by learning 

curves from Eq. (4) and (5) to the total numbers of sexually active women and 

men in the U.S. for the years 2009 to 2019, using demographic data and the 

data of Table 4.

The fit is good, as the maximum annual deviation is between 0.5% and 0.6%, 

with the values 

F 0ð Þ ¼ 113; 860; 000 women; Λf ¼ 3; 777; 794 women per year;

�f ¼ 0:0196 per year; (7) 

Table 7. Estimated total number of sexually active men by age in the United States in the year 
2020.

Population % of sexually Total number Population % of sexually Total number
Age size active of sexually Age size active of sexually
(years) of men men active men (years) of men men active men

15 2,184,583 20.0 436,917 53 2,036,002 98.7 2,009,534
16 2,200,309 34.0 748,105 54 2,062,609 98.7 2,035,795
17 2,184,631 48.0 1,048,623 55 2,131,630 98.7 2,103,919
18 2,245,840 62.0 1,392,421 56 2,178,759 98.7 2,150,435
19 2,392,919 70.0 1,675,043 57 2,173,446 98.7 2,145,191
20 2,373,155 77.0 1,827,329 58 2,177,520 98.7 2,149,212
21 2,285,791 85.7 1,958,923 59 2,168,325 98.7 2,140,137
22 2,243,080 85.7 1,922,320 60 2,127,531 98.7 2,099,873
23 2,214,035 85.7 1,897,428 61 2,077,966 98.7 2,050,952
24 2,216,241 85.7 1,899,319 62 2,054,261 98.7 2,027,556
25 2,248,655 95.6 2,149,714 63 2,008,919 98.7 1,982,803
26 2,290,911 95.6 2,190,111 64 1,906,485 98.7 1,881,701
27 2,324,140 95.6 2,221,878 65 1,854,078 98.7 1,829,975
28 2,369,658 95.6 2,265,393 66 1,779,636 98.7 1,756,501
29 2,399,118 95.6 2,293,557 67 1,698,320 98.7 1,676,242
30 2,404,762 96.7 2,325,405 68 1,628,676 98.7 1,607,503
31 2,337,447 96.7 2,260,311 69 1,538,979 98.7 1,518,972
32 2,295,358 96.7 2,219,611 70 1,464,230 98.7 1,445,195
33 2,273,346 96.7 2,198,326 71 1,421,278 98.7 1,402,801
34 2,279,687 96.7 2,204,457 72 1,390,894 98.7 1,372,812
35 2,275,725 98.4 2,239,313 73 1,472,748 98.7 1,453,602
36 2,224,239 98.4 2,188,651 74 1,023,912 98.7 1,010,601
37 2,256,585 98.4 2,220,480 75 973,938 98.7 961,277
38 2,252,958 98.4 2,216,911 76 940,255 98.7 928,032
39 2,221,044 98.4 2,185,507 77 941,978 98.7 929,732
40 2,210,852 98.7 2,182,111 78 797,030 98.7 786,669
41 2,113,973 98.7 2,086,491 79 705,755 98.7 696,580
42 2,064,935 98.7 2,038,091 80 636,905 98.7 628,625
43 2,034,660 98.7 2,008,209 81 586,081 98.7 578,462
44 1,967,042 98.7 1,941,470 82 537,853 98.7 530,861
45 1,989,738 98.7 1,963,871 83 472,166 98.7 466,028
46 1,951,437 98.7 1,926,068 84 427,986 98.7 422,422
47 1,975,790 98.7 1,950,105 85 386,715 98.7 381,688
48 2,075,037 98.7 2,048,062 86 326,411 98.7 322,168
49 2,203,883 98.7 2,175,233 87 292,545 98.7 288,742
50 2,168,887 98.7 2,140,691 88 254,672 98.7 251,361
51 2,084,076 98.7 2,056,983 89 219,123 98.7 216,274
52 2,036,555 98.7 2,010,080 All 164,525,109 74.7 122,953,752
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M 0ð Þ ¼ 106; 500; 000 men;Λm ¼ 3; 872; 800 men per year;

�m ¼ 0:0238 per year: (8) 

We finally used 

Λ ¼ Λf þ Λm (9) 

for the recruitment rate for a learning curve model of the US unstructured 

sexually active population, NðtÞ ¼ FðtÞ þ MðtÞ. Specifically, 

N0 tð Þ ¼ Λ � �N tð Þ;with solution N tð Þ ¼ N 0ð Þe��t þ
Λ

�
1 � e��t
� �

: (10) 

We fitted Nð0Þ and the parameter � in Eq. (10) to the total number of sexually 

active people in the United States for the years 2009 to 2019. Figure 4 shows the 

learning curve fit of the estimated sexually active population in the United States 

for the years 2009 to 2019 to the data estimated in Table 4.

The maximum annual deviation is 0.4%, which is very good, with the values 

N 0ð Þ ¼ 220; 360; 000 individuals; Λ ¼ 7; 650; 594 individuals per year;

� ¼ 0:0215 per year: (11) 

Figure 2. Examples of learning curves for various values of the loss rate �.
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Figure 3. Learning curve fitting for US sexually active women’s (top) and men’s (bottom) 
populations.
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3. Conclusion

We have estimated the structure by age and sex of the sexually active popula-

tion of the United States. Such an estimate may prove useful in the epidemiol-

ogy of sexually transmitted infections.

The estimation is based on percentages of sexually active people by age and 

sex, and on learning-curve ordinary differential equations. It provides esti-

mates of the annual rates by sex of entry into sexual partnership and the rates 

by sex of exit from the sexually active population for the years 2009 to 2019.

The accuracy of the model depends on the quality of the available percen-

tages of sexually active people by sex and age, which were used to estimate the 

rates of the newly sexually active population for each sex.
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