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ABSTRACT

Introduction: The genetic diversity of human
immunodeficiency virus (HIV)-1 subtypes significantly
influences the of diagnostic tools,
antiretroviral ~ therapy =~ (ART), and  vaccine
development. This study aimed to assess the regional
and national prevalence of HIV-1 subtypes and
recombinants in China between 2004 and 2023 using
pol gene segment analysis.

Methods: We analyzed annual HIV/AIDS reports
and pol gene segment sequences from all Chinese
provinces between 2004 and 2023. The distribution of
HIV-1 subtypes and recombinants across China and
within its regions was estimated by multiplying the
proportion of each subtype, circulating recombinant
form (CRF), and unique recombinant form (URF) in
each province by the corresponding number of
reported HIV infections.

Results: Analysis of 94,476 pol gene segments
from 31 provinces revealed that CRFO1_AE strain
accounted for 32.1% of HIV-1 infections during
2004-2023, while CRF07_BC lineage represented
39.1%. CRF08_BC strain contributed 9.2%, followed
by subtype B (8.7%) and CRF55_01B (2.4%). Other
CREFs collectively comprised 6.0% of infections, while
URFs and other subtypes accounted for 1.3% and
1.1%, respectively.

Conclusions: The study revealed significant
regional variations and temporal changes in the
proportions of HIV-1 CRFs, subtypes, and URFs
China, emphasizing the importance of
continued surveillance of strain distribution patterns.

effectiveness

across

Human immunodeficiency virus type 1 (HIV-1)
remains a critical global health security challenge,
affecting 39.9 million people as of 2023 (7). While
expanded access to antiretroviral therapy (ART) has
effectively reduced HIV-1 transmission rates, a
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definitive cure remains elusive, underscoring the
critical importance of developing an effective HIV-1
vaccine for pandemic eradication (2).

The extensive genetic heterogeneity of HIV-1
presents significant challenges for diagnostics, ART,
and vaccine development (3). According to the Los
Alamos National Laboratory (LANL), HIV-1 group M
strains comprise 10 distinct subtypes, along with
circulating recombinant forms (CRFs) and unique
recombinant forms (URFs) that arise through subtype
recombination. Contemporary vaccine development
strategies ~encompass polyvalent
approaches, and targeting evolutionarily conserved
regions within the HIV genome. However, successful
design, evaluation, and implementation of HIV-1
vaccines necessitate comprehensive and precise data
regarding the prevalence of HIV-1 subtypes and
recombinants to ensure vaccine immunogens match
the circulating strains in target populations (4).
surveillance of strain distribution

mosaic vaccines,

Continuous
patterns is therefore essential. Global distribution
patterns of HIV-1 subtypes and recombinants have
been extensively documented by Hemelaar et al. (5)
and Williams et al. (6), revealing CRF strains,
particularly CRFO1_AE, as predominant in East and
Southeast Asia. While China similarly exhibits CRF
predominance, it distinct
prevalence patterns characterized by the co-circulation
of CRF01_AE, CRF07_BC, CRF08_BC, and
CRF55_01B (7).

In this study, we analyzed pol gene segment

strain demonstrates

sequences collected across China in conjunction with
provincial HIV infection reports from 2004-2023 to
comprehensively assess the regional and national
of HIV-1 subtypes and

distribution  patterns

recombinants.

METHODS

Our study analyzed a comprehensive dataset of
HIV-1 pol region sequences from China comprising
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two distinct subsets. The first subset consisted of
sequences retrieved from the Los Alamos HIV
Sequence Database, while the second originated from
the Division of Research on Virology and Immunology
at the National Center for AIDS/STD Control and
Prevention, China CDC. Following rigorous quality
control measures, including the removal of duplicate
sequences and those lacking provincial sampling
information, we established a refined dataset of 94,476
unique pol region sequences, ensuring one sequence
per infected individual.

For sequence subtyping, we employed a dual-
analysis approach. Initially, sequences were processed
through the HIV subtyping tool of the National
Microbiology ~ Data  Center’'s HIV  database.
Concurrently, we conducted phylogenetic analysis
using FastTree. To resolve any discrepancies between
these methodologies, we performed additional
confirmatory analysis using IQtree2.exe, ensuring
accurate subtype classification.

To estimate the national and regional distribution
patterns of HIV-1 subtypes, we integrated our
sequence analysis with provincial HIV infection
surveillance data. The proportion of each subtype,
CRF, and URF within each province was multiplied
by the corresponding number of reported HIV
infections to calculate comprehensive distribution
estimates across China’s regions and time periods.

RESULT

Characteristics of the Database
Our comprehensive analysis encompassed 94,476
HIV-1 pol gene segment sequences collected across

China from 2004—-2023.

Analysis of the sequence database revealed
CRF01_AE as the predominant strain, comprising
38.6% (36,486/94,476) of all sequences, followed
closely by CRF07_BC at 33.2% (31,388/94,476).
Subtype B represented 9.6% (9,080/94,476) of
sequences, while CRF08_BC and CRF55_01B
accounted for 7.0% (6,575/94,476) and 4.3%
(4,052/94,476), respectively. Notably, the aggregate
proportion of all circulating recombinant forms
(CREFs) constituted a substantial 88.5%
(83,595/94,476) of the total sequences (Table 1,
Supplementary Table S1, available at https://weekly.
chinacdc.cn/).

Distribution of HIV-1 CRFs, Subtypes,
and URFs in China

This extensive dataset was systematically stratified
into four distinct chronological periods: 2004-2009,
2010-2014, 2015-2019, and 2020-2023, as detailed
in Table 2. During 2004-2023, CRFOI1_AE and
CRF07_BC emerged as the predominant strains,
accounting for 32.1% and 39.1% of HIV-1 infections,
respectively. CRF08_BC contributed significantly at
9.2%, followed by subtype B at 8.7% and CRF55_01B
at 2.4%. Additional CRFs, including CRF59_01B,
CRF79 0107, CRF85 BC, and 81 other distinct
recombinant forms, collectively represented 6.0% of
infections. URFs constituted 1.3% of cases, while other
subtypes (including A1, C, D, and nine other subtypes
or sub-subtypes) accounted for the remaining 1.1%.

Temporal analysis revealed significant shifts in HIV-
1 subtype distribution (Table 2 and Figure 1).

TABLE 1. Distribution of HIV-1 subtypes, circulating recombinant forms (CRFs), and unique recombinant forms (URFs) in

China.
HIV-1 CRFs HIV-1 subtypes
Characteristics URFs Total recombinants
01_AE 07_BC 08_BC 55_01B Other Total CRFs B  Other Total subtypes
Weighted (%) 32.1 39.1 9.2 2.4 6.0 1.3 90.2 8.7 1.1 9.8
Unweighted (%) 38.6 33.2 7.0 4.3 5.4 1.1 89.6 9.6 0.8 104

Note: CRF denotes circulating recombinant form; URF denotes unique recombinant form. Other CRFs encompass CRF02_AG,
CRFO03_A6B, CRF06_cpx, CRF09_cpx, CRF10_CD, CRF11_cpx, CRF12_BF, CRF13_cpx, CRF15_01B, CRF16_A2D, CRF18 cpx,
CRF19_cpx, CRF22_01A1, CRF25_cpx, CRF33_01B, CRF34_01B, CRF35_A1D, CRF43_02G, CRF45_cpx, CRF51_01B, CRF52_01B,
CRF53_01B, CRF54_01B, CRF56_cpx, CRF57_BC, CRF58_01B, CRF59_01B, CRF61_BC, CRF62_BC, CRF64_BC, CRF65_cpx,
CRF67_01B, CRF68_01B, CRF69_01B, CRF76_01B, CRF77_cpx, CRF79_0107, CRF80_0107, CRF84_A1D, CRF85_BC, CRF87_cpx,
CRF88_BC, CRF96_cpx, CRF97_01B, CRF100_01C, CRF101_01B, CRF102_0107, CRF103_01B, CRF104_0107, CRF105_0108,
CRF106_cpx, CRF107_01B, CRF109_0107, CRF110_BC, CRF111_01C, CRF112_01B, CRF113_0107, CRF114_0155, CRF115_01C,
CRF118_BC, CRF119_0107, CRF120_0107, CRF121_0107, CRF123 0107, CRF125_0107, CRF126_0755, CRF128_07B,
CRF134_0107, CRF137_0107, CRF140_0107, CRF145_0107, CRF149_01B, CRF151_0107, CRF154_0755, CRF155_0755. Other
subtypes include subtypes A1, A3, A6, C, D, F1, F2, G, and H. The unweighted row represents the actual proportions of subtypes, CRFs,
and URFs in the sequence database. The weighted row presents estimated proportions based on actual sequence distributions and
provincial HIV infection reports.Total CRFs is the sum of CRFO1_AE, CRF07_BC, CRF08_BC, CRF55 _01B, and other CRFs. Total
recombinants is the sum of total CRFs and URFs. Total subtypes is the sum of subtype B and other subtypes.
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TABLE 2. Spatiotemporal distribution of HIV-1 subtypes, CRFs, and URFs across four time periods.
HIV-1 CRFs URE Total HIV-1 subtypes
S .
01_AE 07_BC 08_BC 55 01B Other Total CRFs recombinants B Other Total subtypes

Region/Years

China
2004-2009 (%) 31.0 24.8 10.0 0.6 5.0 714 1.7 73.1 247 22 26.9
2010-2014 (%) 411 35.9 6.0 21 5.6 90.7 0.9 91.6 7.2 1.3 8.4
2015-2019 (%) 314 46.1 8.4 3.0 44 93.4 0.9 94.3 50 0.7 5.7
2020-2023 (%) 27.6 42.2 11.9 3.2 9.0 94.0 1.8 95.9 35 06 4.1
Central
2004-2009 (%) 12.8 1.8 0.3 0.1 0.4 15.4 0.1 15.5 843 0.2 84.5
2010-2014 (%) 441 20.8 1.9 44 3.1 744 0.2 74.6 25.1 0.3 254
2015-2019 (%) 37.1 30.0 4.4 5.7 3.2 80.3 1.1 81.4 18.1 0.5 18.6
2020-2023 (%) 30.1 37.7 5.9 3.7 8.3 85.8 1.8 87.5 11.3 1.2 12.5
East
2004-2009 (%) 38.5 16.5 34 0.0 2.6 61.0 0.2 61.2 36.8 2.0 38.8
2010-2014 (%) 56.0 25.7 1.7 1.4 5.6 90.2 0.2 90.4 71 24 9.6
2015-2019 (%) 40.1 35.0 5.1 3.6 6.4 90.2 1.1 91.3 79 038 8.7
2020-2023 (%) 304 40.1 6.3 2.8 11.8 91.5 2.8 94.3 44 1.3 5.7
North
2004-2009 (%) 35.1 9.1 1.6 0.6 0.8 47.2 0.1 47.3 523 04 52.7
2010-2014 (%) 52.1 21.7 1.1 1.1 44 80.3 0.3 80.6 187 0.7 19.4
2015-2019 (%) 52.3 29.7 0.9 24 6.2 91.4 0.8 92.2 75 03 7.8
2020-2023 (%) 37.3 38.7 1.0 2.2 131 92.3 2.7 95.0 49 00 5.0
Northeast
2004-2009 (%) 36.4 21 5.3 0.3 8.2 52.2 0.0 52.2 472 06 47.8
2010-2014 (%) 71.6 9.3 0.0 0.8 5.9 87.6 0.9 88.5 94 21 11.5
2015-2019 (%) 71.5 16.9 0.5 0.8 4.1 93.8 0.3 94.1 55 04 5.9
2020-2023 (%) 48.4 29.7 0.8 1.5 10.3 90.8 27 93.4 5.6 1.0 6.6
Northwest
2004-2009 (%) 0.9 93.6 0.1 0.0 0.0 94.6 0.0 94.6 53 00 54
2010-2014 (%) 16.1 77.9 0.1 0.4 1.0 95.5 0.3 95.8 42 00 4.2
2015-2019 (%) 15.0 745 0.7 21 34 95.6 0.6 96.3 34 03 3.7
2020-2023 (%) 10.8 67.6 1.9 1.6 11.7 93.6 3.7 97.3 20 07 27
South
2004-2009 (%) 69.2 13.5 6.3 2.3 2.6 93.9 0.3 94.2 47 1.1 5.8
2010-2014 (%) 62.3 20.6 7.7 4.6 1.9 971 0.2 97.3 24 02 2.7
2015-2019 (%) 54.6 24.2 8.2 7.7 2.8 97.5 0.4 97.9 19 02 2.1
2020-2023 (%) 39.1 26.3 13.7 9.9 6.8 95.8 2.2 98.1 17 03 1.9
Southwest
2004-2009 (%) 210 29.0 225 0.0 10.9 83.4 45 87.9 74 47 12.1
2010-2014 (%) 21.9 50.8 10.5 0.8 9.6 93.7 1.9 95.6 25 19 44
2015-2019 (%) 13.7 63.4 14.1 0.9 4.6 96.7 1.1 97.9 1.0 1.1 2.1
2020-2023 (%) 20.2 48.9 19.5 0.9 7.9 97.4 0.8 98.2 13 04 1.8

Note: The Northeast region comprises HLJ, JL, and LN; North includes NM, BJ, TJ, HE, and SX; East encompasses SH, JS, ZJ, AH, FJ,
JX, and SD; South consists of GD, GX, and HI; Central includes HA, HB, and HN; Northwest comprises SN, GS, QH, NX, and XJ;
Southwest includes CQ, SC, GZ, YN, and XZ. Data are presented as proportions of total reported HIV infections within each region and time
period.

Abbreviation: HIJ=Heilongjiang; JL=Jilin; LN=Liaoning; NM=Neimenggu; BJ=Beijing; TJ=Tianjin; HE=Hebei; SX=Shanxi; SH=Shanghai;
JS=Jiangsu; ZJ=Zhejiang; AH=Anhui; FJ=Fujian; JX=Jiangxi; SD=Shandong; GD=Guangdong; GX=Guangxi; Hl=Hainan; HA=Henan;
HB=hubei; HE=Hunan; SN=Shannxi; GS=Gansu; QH=Qinghai; NX=Ningxia; XJ=Xinjiang; CQ=Chongqging; SC=Sichuan; GZ=Guizhou;
YN=Yunnan; XZ=Xizang.
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FIGURE 1. Temporal trends in the distribution of HIV-1 genetic variants in China, 2004—2023.

abbreviation: HIV-1=human immunodeficiency virus type 1.

CRF07_BC demonstrated a marked increase from
24.8% to 46.1% during 2004-2019, followed by a
decline in 2020-2023. CRF01_AE
reached its peak prevalence of 41.1% during 2010-
2014, subsequently showing a gradual decrease
through 2015-2023. Subtype B exhibited a consistent
downward trend, reaching its lowest prevalence of
3.5% in 2020-2023.

The epidemiological pattern of CRFO8_BC showed
initial decline followed by steady increase from
2015-2023. CRF55_01B demonstrated consistent
growth throughout the study period, increasing from
0.6% to 3.2%. Other CRFs showed fluctuating
patterns, reaching their highest prevalence of 9.0%
during 2020-2023.

URF prevalence exhibited a complex pattern,

Conversely,

initially decreasing through the first two time periods,
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stabilizing during 2010-2019, and subsequently
increasing in 2020-2023. In contrast, other subtypes
showed a consistent declining trend throughout the
entire study period (2004-2023).

Regional Distribution of HIV-1 CREFs,

Subtypes, and URFs

The proportions of HIV-1 CRFs, subtypes, and
URFs exhibited distinct regional variations across
China’s seven geographical regions and demonstrated
significant temporal changes throughout the study
period (Figure 2 and Table 2).

During 2004-2009, distinct regional patterns
emerged: the northeastern, northern, and eastern
regions were predominantly affected by CRFO1_AE
and subtype B strains, collectively accounting for over
75% of infections. The southern region showed
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FIGURE 2. Regional Distribution and temporal evolution of HIV-1 genetic variants across China’s seven regions,

2004-2009, 2010-2014, 2015-2019, and 2020-2023.

CRF01_AE dominance at 69.2%, while the central
region exhibited a marked prevalence of subtype B
(84.3%). The northwestern region was characterized
by CRF07_BC predominance at 93.6%. The
southwestern region displayed a more heterogeneous
distribution, with CRF07_BC (29.0%), CRF08_BC
(22.5%), and CRFO1_AE (21.0%) collectively
representing over 70% of infections.

A significant epidemiological shift occurred during
2020-2023, with CRF07_BC and CRF01_AE
emerging as the predominant strains across all regions.

The study period revealed several notable trends:
total recombinant forms showed consistent increases
across six regions, with the Northeast being the sole
exception.  Similarly, CRF07_BC demonstrated
sustained growth in all regions except the Northwest
and Southwest. The 2020-2023 period was marked by
regional distinctions: the Northeast showed the highest
CRFO1_AE prevalence (48.4%), the North recorded
the highest proportion of other CRFs (13.1%), and the

Chinese Center for Disease Control and Prevention

South maintained the highest CRF55_01B prevalence
throughout the entire study period.

Central China maintained a higher proportion of
subtype B infections compared to other regions
throughout 2004-2023, despite its declining trend.
The Northwest’s epidemiological —profile  was
dominated by CRF07_BC, which decreased from
approximately  95%  (2004-2009) to 67.6%
(2020-2023). The Southwest consistently maintained
the highest proportion of CRFO08_BC infections across
all four time periods.

CONCLUSIONS

This study represents the most comprehensive
analysis to date of HIV-1 genetic diversity in China,
encompassing 94,476 samples over a 20-year period
(2004-2023). Our findings demonstrate that
CRF07_BC and CRF01_AE are the predominant viral
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lineages, with significant  contributions  from
CRF08_BC, CRF55_01B, and subtype B to the
overall ~genetic landscape. Notably, circulating
recombinant forms (CRFs) account for 88.6% of all
HIV-1 infections, underscoring their central role in
China’s HIV epidemic.

The epidemiological landscape of HIV-1 in China
has undergone substantial transformation over the past
decade, characterized by distinct temporal dynamics in
subtype distribution. While the prevalence of
CRFO01_AE, CRF07_BC, and subtype B has declined,
other subtypes have maintained relative stability.
Conversely, CRF08_BC, CRF55_01B, URFs, and
other CRFs have shown increasing prevalence. These
evolutionary patterns reflect the complex interplay of
multiple factors and the unique trajectory of HIV-1
transmission in China.

The early epidemic phase was marked by widespread
outbreaks of subtype B strains within the BLD (8).
Subsequent implementation of stringent blood product
controls effectively reduced subtype B prevalence across
central China and nationwide. Despite reintroduction
into the HET population, subtype B strains have
continued to show declining trends (9).

The epidemiological landscape has been further
shaped by distinct viral lineages: CRFO1_AE strains,
introduced from the Golden Triangle region, have
established varying prevalence patterns through
multiple transmission events across different regions
(10-11). CRF07_BC, originating in YN before
spreading to X] and SC, achieved particular
prominence in northwestern and southwestern regions.
Initially associated with IDU and HET transmission
routes, a distinct CRFO07_BC lineage emerged around
2005, predominantly spreading among MSM and
leading to substantial increases in prevalence across
central and eastern provinces (/2).

CRF08_BC, which originated among injection drug
users in Yunnan Province and was subsequently
identified in Guangxi, has become a predominant
strain in Southwest China (73). While its prevalence
initially decreased due to declining injection drug use,
the strain’s successful transition into heterosexual
transmission networks has led to a resurgence. After
2009, when sexual transmission accounted for over
90% of HIV infections in China, the epidemiological
dynamics of CRFO8_BC were further altered by these
changing transmission patterns.

The CRF55 01B which
Guangdong Province, has achieved nationwide
distribution through  China’s

strain, emerged in

primarily railway
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infrastructure,  particularly along the Beijing-
Guangzhou and Beijing-Kowloon corridors. Despite its
broad dissemination, this strain maintains notably
higher prevalence rates in South China (7,74).

These temporal and geographical factors have
collectively ~ shaped ~ China’s complex HIV-1
epidemiological landscape, emphasizing the necessity
for regionally tailored prevention and control strategies
that account for these variations.

The distinct geographical distributions of HIV-1
lineages in China are significantly influenced by their
biological ~characteristics. Research has revealed
substantial differences between CRFO01_AE and
CRF07_BC strains, particularly in disease progression
rates and  X4-tropic  strain  prevalence.  The
heterogeneous biological properties of CRF01_AE
lineages contribute to variable disease progression rates,
subsequently affecting their transmission dynamics and
distribution patterns (75). Studies indicate that
CRF07_BC’s emergence as a predominant strain in
China may be attributed to its slower replication rate,
which correlates with delayed disease progression (16).
Additionally, CRF55_01B’s rapid dissemination might
be explained by its natural polymorphism at position
V179 (17), associated with NVP and EFV resistance,
resulting in higher viral loads and more rapid CD4 T-
cell depletion during early infection (18).

Our comprehensive analysis of 94,476 sequences
spanning 2004-2023 revealed significant geographical
and sociocultural influences on HIV-1 epidemiology in
China. A consistent increase in recombinant forms was
observed across all regions except central China, with
recombinants accounting for over 90% of infections in
most regions during 2020-2023. The emergence of
novel CRFs in recent years indicates ongoing
recombination events, emphasizing the critical need for
enhanced surveillance measures.

Several limitations warrant consideration in our
study. Although some provinces initially provided
limited sequence data, their relatively low HIV
infection rates suggest minimal impact on the overall
regional and national proportions. Additionally, our
reliance on pol genome segment analysis may have
resulted in an underestimation of URF prevalence.

The genetic diversity of HIV-1 subtypes significantly
impacts diagnostic accuracy, ART efficacy, and vaccine
development strategies. The selection of appropriate
vaccine immunogen sequences presents a considerable
challenge,
circulating strains. Known variations in diagnostic
efficiencies across subtypes and recombinants, coupled

necessitating  precise alignment  with
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with specific mutations like V179 in CRF55_01B,
underscore the importance of continuous surveillance
for drug-resistant mutations across all viral variants.
This ongoing monitoring is crucial for optimizing both
therapeutic approaches and diagnostic methodologies.
In conclusion, our study provides an essential
comprehensive of HIV-1 subtype and
recombinant distribution patterns in China. These
findings have direct implications for HIV vaccine
development, diagnostic reagent selection, and ART
regimen optimization. The dynamic nature of HIV-1
genetic diversity emphasizes the necessity for continued
surveillance of subtype and recombinant proportions
to inform and enhance public health strategies.
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SUPPLEMENTARY TABLE S1. Database Composition: Distribution of HIV-1 genetic variants across 2004-2009,
2010-2014, 2015-2019, and 2020-2023.

Region/Years HIV-1 CRFs URF Total CREs Tot.a| HIV-1 Subtypes Total
01_AE 07_BC 08 BC 55 01B Other recombinants B Other Subtypes
China
2004-2009 29.6% 22.3% 52% 1.3% 3.5% 0.9% 61.9% 62.8% 35.4% 1.8% 37.2% 9,488
2010-2014 44.7% 30.7% 4.5% 4.5% 4.4% 0.9% 88.8% 89.7% 9.2% 1.1% 10.3% 22,921
2015-2019 41.4% 341% 67% 55% 4.7% 0.9% 92.4% 93.2% 6.3% 0.5% 6.8% 43,480
2020-2023 29.2% 39.8% 11.4% 2.9% 9.2% 2.0% 92.5% 94.5% 4.8% 0.7% 55% 18,587
Central
2004-2009 98% 15% 02% 0.0% 0.4% 0.1% 12.0% 12.0% 87.8% 0.2% 88.0% 2,225
2010-2014 51.9% 21.7% 24% 4.6% 2.8% 0.3% 83.4% 83.7% 16.2% 0.1% 16.3% 711
2015-2019 36.0% 29.0% 3.8% 5.6% 3.1% 1.0% 77.5% 78.4% 21.1% 0.4% 21.6% 2,662
2020-2023 29.0% 37.2% 3.9% 3.9% 71% 1.6% 81.0% 82.6% 16.6% 0.7% 17.4% 2,269
East
2004-2009 35.3% 12.3% 5.0% 0.0% 3.0% 0.6% 55.6% 56.2% 41.3% 2.5% 43.8% 1,509
2010-2014 58.7% 256% 09% 1.6% 4.4% 0.2% 91.2% 91.4% 7.3% 1.3% 8.6% 2,475
2015-2019 41.5% 29.7% 41% 3.8% 6.8% 1.2% 85.8% 87.1% 12.4% 0.5% 12.9% 8,510
2020-2023 31.2% 40.0% 6.5% 3.4% 10.5% 2.6% 91.7% 94.3% 4.7% 1.0% 5.7% 5,298
North
2004-2009 37.5% 157% 3.2% 1.2% 1.7% 0.2% 59.4% 59.6% 39.6% 0.8% 40.4% 997
2010-2014 50.7% 243% 11% 1.1% 4.0% 0.3% 81.2% 81.5% 17.9% 0.6% 18.5% 6,637
2015-2019 50.1% 30.3% 09% 2.5% 6.4% 0.8% 90.2% 90.9% 8.8% 0.3% 9.1% 5,536
2020-2023 37.7% 38.0% 1.3% 25% 13.8% 2.1% 93.3% 95.4% 4.5% 0.1% 4.6% 1,734
Northeast
2004-2009 66.9% 43% 1.8% 0.6% 8.0% 0.0% 81.6% 81.6% 17.2% 1.2% 18.4% 163
2010-2014 77.7% 6.7% 0.0% 0.3% 6.1% 1.1% 90.8% 91.9% 7.0% 1.1% 8.1% 358
2015-2019 72.2% 16.6% 0.4% 0.8% 4.0% 0.2% 94.0% 94.2% 5.5% 0.3% 5.8% 1,264
2020-2023 51.3% 29.6% 06% 1.6% 8.8% 1.9% 92.0% 93.9% 5.3% 0.8% 6.1% 622
Northwest
2004-2009 40% 851% 03% 0.0% 0.0% 0.0% 89.4% 89.4% 10.4% 0.2% 10.6% 597
2010-2014 21.4% 713% 02% 0.3% 1.1% 0.3% 94.2% 94.5% 5.5% 0.0% 5.5% 637
2015-2019  18.4% 69.1% 08% 2.4% 4.1% 0.8% 94.8% 95.6% 4.1% 0.3% 4.4% 1,109
2020-2023 10.5% 709% 1.5% 1.6% 9.9% 3.0% 94.5% 97.5% 2.0% 0.5% 2.5% 910
South
2004-2009 53.5% 219% 56% 4.7% 3.7% 0.4% 89.5% 89.8% 8.1% 2.1% 10.2% 2,220
2010-2014  43.5% 342% 3.8% 9.5% 2.9% 0.4% 93.9% 94.3% 5.1% 0.6% 5.7% 8,893
2015-2019 49.5% 283% 6.9% 9.3% 3.1% 0.4% 97.1% 97.5% 2.3% 0.2% 25% 17,808
2020-2023 39.3% 333% 8.8% 6.0% 7.8% 2.0% 95.1% 97.1% 2.6% 0.3% 2.9% 2,490
Southwest
2004-2009 20.1% 41.6% 14.3% 0.1% 9.4% 3.9% 85.5% 89.4% 6.5% 4.1% 10.6% 1,777
2010-2014 24.0% 349% 18.3% 1.0% 10.6% 4.0% 88.8% 92.7% 3.6% 3.6% 7.3% 3,210
2015-2019  12.7% 582% 17.7% 1.0% 57% 1.6% 95.3% 96.9% 1.3% 1.8% 3.1% 6,591
2020-2023 20.1% 40.3% 27.2% 0.9% 8.0% 1.2% 96.6% 97.8% 1.3% 0.9% 2.2% 5,264
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