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Abstract

With emerging contextual factors and epidemiological transition of HIV/AIDS, the role and contributions of 
health behavior theories (HBT) are a compelling question after three decades of efforts to eradicate HIV. This 
study aims at exploring the global and historical evolution of literature and suggesting the most frequent 
research topics and research gaps in relation to the use of HBT in HIV/AIDS. A cross-sectional analysis of 
global HIV/AIDS bibliography was conducted through Web of Science (WoS) up to December 31, 2017. We 
utilized exploratory factor analysis to test the likelihood of research domains and landscape from the ab-
stracts. A total of 29,997 papers in 153 HIV-related research areas were retrieved from the WoS database. This 
study suggests that HIV/AIDS research based on HBTs is increasing, and mainly focuses on elucidating tra-
ditional HIV driven factors and consonant with western perspectives most HBTs tend to be individually fo-
cused. Despite its important advancement, more research based on HBTs is essential to provide cultural 
background, social value, and contextualized factors where the HIV pandemic is dynamic; where new cases 
are transmitted from high-risk subgroups to the general population; and where epidemiological, social, and 
behavioral transitions change new infection routes, new perspectives for health service delivery especially 
non-medical services, and resource allocation. (AIDS Rev. 2019;21:93-107)
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Introduction

After many decades of prevention and treatment 
efforts, HIV/AIDS remains a critical global health is-
sue1. It is estimated that there are approximately 40 
million people living with HIV in 2017, with a total of 
77 million HIV cases since 19812. With the goal of 
ending the AIDS pandemic by 2030, the United Na-
tions targeted a reduction in 90% of new HIV positive 
cases and deaths related to HIV by 2030. During the 
past two decades, a large amount of financial sup-
port, human resources, and initiatives for networking 
have been built to achieve this goal, especially the 
stable coverage of antiretroviral therapy (ART). The 
global estimates of annual deaths due to AIDS-related 
diseases have significantly reduced by approximate-
ly 50%, from 1.9 million (2004) to 940,000 (2017), due 
in part to major treatment progress in sub-Saharan 
Africa, which contributes to 53% of the global HIV 
prevalence3. However, deaths related to HIV in Eu-
rope and Central Asia remain unchanged since 20104, 
and worsened in the Middle East and North Africa, 
with an increased prevalence of 11% of people living 
with HIV/AIDS3.

The high prevalence of HIV/AIDS is mainly driven by 
high-risk behaviors (e.g., risky sexual behaviors, injec-
tion, and drug use) and the use of health behavior 
theories (HBT) in addressing HIV/AIDS can play an 
essential role in addressing the complex and multifac-
eted characteristics of HIV prevention and care inter-
ventions and clinical trials. There are many widely used 
theories to explain HIV-related behavior change that 
can be used to identify strategies to promote and pre-
dict a change in knowledge; perception; attitudes; and 
behaviors5. Using HBT plays a central role not only in 
behavior change approaches; methodology, study de-
sign, and outcome measurement from social and health 
sciences but also in understanding mediating path-
ways, barriers to change, and feasibility for scale-up.

Some theories focus on individual-level factors. The 
health belief model (HBM) focuses on psychological 
and behavioral processes with the belief that behavior 
changes to avoid disease will be motivated by improv-
ing awareness of the risk or severity of illness and 
identifying benefits or barriers to behavioral change6. 
A  second theory, the Theory of Planned Behavior, is 
characterized by behavioral intention and a behavior 
change can be achieved by motivation and ability (an 
individual’s actual control over the behavior)7. This 
theory has been widely applied to elucidate many 

behavioral intentions (e.g.,  tobacco/alcohol/drug use, 
breastfeeding, and health services utilization). Another 
well-known theory to explain smoking behavior, devel-
oped by Prochaska, DiClemente, Velicer, and col-
leagues, is the transtheoretical model (TTM) or stages 
of change8,9. This model is largely applied to addic-
tions, and describes five stages (Precontemplation – 
no intention to change behavior, Contemplation – Intent 
to change in < 6 months, Preparation – Intent to stop 
in < 1 month, Action – Actively stopped and maintain-
ing early behavior change, Maintenance, and termina-
tion). A person might experience multi-attempts in one 
stage before achieving a health behavior change out-
come. However, the main weakness of the individual 
focused theories is the failure to address how the so-
cial determinants (e.g., income or socioeconomic sta-
tus) and interpersonal factors can affect the progress 
towards achieving this outcome.

The socio-ecological model, developed by Bronfen-
brenner,10 is a well-known model for understanding 
why some individuals or sub-population are at higher 
risk of ill health. The foundation of this model considers 
that health outcome is an interaction among multiple 
factors at multiple levels with the social ecology, from 
the individual, interpersonal, organizational level, com-
munity, and policy. The model is widely accepted be-
cause it captures the multi-faceted characteristics of 
health behaviors11. This framework is suitable for mak-
ing sense of health behaviors, correlates, and conse-
quences but does not provide guidance on the optimal 
level for interventions. Social cognitive theory (SCT)12, 
developed by Albert Bandura, emphasizes the social 
influence and external and internal social reinforce-
ment. Behaviors are strongly influenced by the social 
environment. This theory also considers a person’s 
past experiences that influence reinforcements, expec-
tations, and expectancies of a specific behavior. SCT 
can be used to consider several levels of the socio-
ecological model in addressing behavior change of 
individuals but does not address structural or cultural 
factors or social identities.

Although HBT is considered important for a better 
understanding of behavior change and how key factors 
interact across different populations and settings, each 
HBT has its strengths and drawbacks13. Within the HIV/
AIDS research area, previous systematic reviews have 
investigated the application of HBT to advance knowl-
edge of certain typical behaviors such as sexual 
behaviors related to hepatitis B or C virus14-36, tuber-
culosis37,38, ART, and vaccination25,39-43. However, due 
to practical constraints, this type of study cannot 
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provide a comprehensive review of HBT applications 
at the global level but unable to capture the constructs 
or landscapes were used to develop health modeling 
in the HIV/AIDS research area. Further, because the 
previous systematic reviews are only able to reveal the 
use of HBT in a certain domain of HIV/AIDS, interven-
tion in a specific setting and target population, they fail 
to reflect global contextual factors that significantly 
impact the spread of HIV/AIDS worldwide. In addition, 
there is a knowledge gap the utilization of HBT to gain 
insights the nature of the emerging high-risk behaviors 
and their associations with the burden of HIV/AIDS 
(e.g.,  amphetamine-type stimulants (ATS) abuse, on-
line interaction in social media, and health service uti-
lization), especially among large HIV populations. 
Studies that utilize HBT for HIV stigma and discrimina-
tion also remain modest.

This global bibliometric analysis examines the 
emerging role of HBT in researching HIV/AIDS world-
wide in the context of a rapid change of HIV-drivers 
globally and locally. This review aims to (i) provide a 
description of the global trend of publications of HBT 
in efforts to eliminate HIV/AIDS and (ii) advance knowl-
edge of HBT’s contributions and its main constructs in 
studying HIV/AIDS globally. This study aims to contrib-
ute to this growing area of research by exploring the 
current knowledge gap of HBT as well as suggest the 
global trend in conducting future research and inter-
vention related to the HIV/AIDS field.

Methods

Search strategy

The Web of Science (WoS) was purposefully se-
lected to perform a cross-sectional search for a global 
HIV/AIDS bibliography analysis up to the December 
31, 2017. The search terms were incorporated into 
keywords related to HIV (human-immunodeficiency-
virus) and AIDS. Criteria for selecting the study sub-
jects were as follows:

–	 Any publication that met the search terms
–	 Only research articles and reviews from peer-re-

viewed journals to obtain high quality of evidence. 
This approach excluded other types of publica-
tions (e.g.,  abstract conference, book chapters, 
or report).

–	 Research papers published in English, The WoS 
database only reports papers from English jour-
nals. Thus, non-English journals (e.g.,  local jour-
nals) were not analyzed in this study.

–	 Date of publication up to December 31, 2017, 
since the search was conducted in the middle of 
2018.

Data extraction

All data of papers that met the key search were se-
lected to download from the WoS. Informative data 
were general information (e.g., authors’ names, publi-
cation’s title, publication year, the journal title, and 
authors’ affiliations), citation and usages (e.g., frequency 
of citation, the frequency of download, and citation 
reports), keywords, and abstract. The dataset package 
was downloaded and converted to the xlsm format 
(Microsoft Excel) for independent cross-checking by 
two independent researchers. The purpose of this 
cleaning approach is that it avoids data errors and 
improves the reliability of the dataset, especially the 
standardization of author’s names with different journal 
format. The data extraction process was initially by 
screening step. All the downloaded records that did 
not meet the criteria regarding language or research 
type were removed from the list. Then, due to a large 
amount of data, abstract scanning was undertaken by 
four researchers to filter which publications did not 
actually relate to HIV/AIDS. The term “HIV/AIDS” that 
appeared in the background rather than research 
questions were also removed. The dataset was 
scanned by two independent research teams to ensure 
the data outcome matched. Two researchers worked 
separately to compare the frequency of the type of 
publication from a dataset with analytical reports from 
WoS and filter publications by the different groups of 
behavioral health theories (HBT). Any disagreement 
was addressed by discussion and the third senior re-
search (Fig. 1).

Summary measures

This study measured the global evolution of publica-
tions related to HBTs and HIV/AIDS using these indica-
tors: (i) publication speed (i.e., number of publication 
by years); (ii) level of readers’ attention (i.e., frequency 
of citation, Mean cite rate per year); and (iii) level of 
readers’ usage short-term and long-term (i.e. total us-
age past 6 months, total usage past 5 years, mean use 
rate past 6 months, and mean use rate past 5 years). 
In addition, global networking and collaboration were 
generated based on the coauthorship in HIV/AIDS re-
search area from 58 countries. We also synthesized 
the main research clusters of HIV/AIDS using HBT by 
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analyzing co-occurrence of most frequent authors’ 
keywords. The likelihood of research domains and 
landscapes which were synthesized from abstract’s 
content has shown the research trend of HIV/AIDS us-
ing HBTs in the future.

Data analysis

The general characteristics of search results and 
included publication were assisted by Macro, a coding 
program based on the Excel platform to calculate the 
indicators related to the global evolution of research 
papers. To generate the visual graphs of research 
networking and global collaboration based on shared 
coauthorship, VOSviewer software (Ver 1.6.8, Center 
for Science and Technology of Leiden University, 
http://www.vosviewer.com/) was applied to create a 

co-occurrence network and international collaboration 
and clusters of topics concurrence. We generated a 
network figure to visualize the association among the 
480 most frequent keywords co-occurrence with the 
cutoff of appearances from 30 times for each keyword. 
Then, the main topics of HBTs were analyzed from the 
frequency of keywords.

We used Jaccard’s similarity index to identify re-
search topics or most frequently co-occurring key-
words. This index was calculated as the magnitude of 
the intersection divided by the magnitude of the union 
of two sets of co-occurring terms. The proximity values 
were created by computing on all analyzed keywords 
using multidimensional scaling. The map indicated a 
point for a topic category, and the distances between 
pairs of items show how probable those items link to-
gether. Colors illustrated the partnership of certain 

Figure 1. Selection of publications on HIV/AIDS and health behavior. 

Records downloaded from WoS database (n = 371,656)

Publications Excluded (n = 120,187)
  Year 2018 (n = 8,492)
  Year 1907 and not about HIV/AIDS (n = 1)
  Not articles and reviews (n = 101,863)
  Author anonymous (n = 392)
  Non-English languages (n = 9,439)

Total publications related to HIV/AIDS area (n = 250,270)
There are 278 papers using HBT, including:
 Health Belief Model (108 papers, 38.8%), 
 Theory of Planned Behavior/ Theory of Reasoned Action (77 papers, 27.7%),
 Transtheoretical Model/ Stages of Changes (54 papers, 19.4%), 
 Social Cognitive Theory (33 papers, 11.9%), 
 Social Ecological Model (6.2%)
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items to different partitions created using hierarchical 
clustering.

To measure the likelihood of research trend 
(e.g., emerging research domains and landscapes), 
we utilized exploratory factor analysis (EFA) which 
allows us to test the variance of domains and land-
scape appearing from the abstracts’ contents with 
loadings of 0.4. The statistical analyses (i.e.,  EFA) 
and Jaccard’s similarity index were performed using 
STATA software version 15.0. An alpha level of 0.05 
(two-tailed) was applied for all statistical tests in this 
study.

Results

Number of published items and 
publication trend

Figure 1 describes the paper selection process that 
identified 29,997 papers in 32 social sciences and 
related fields of 153 HIV related research areas. Among 
250,270 journals publishing papers on HIV/AIDS, only 
278 papers were based on HBT, accounting for 0.1% 
of total papers. The HBM was the most common HBT 
used for HIV/AIDS research, accounting for one-third 
of total number of publications, followed by Theory of 
planned behavior (27.7%), TTM (19.4%), SCT (11.9%), 
and social ecological model (6,2%).

Table 1 presents the growth in a number of studies 
applied HBT among HIV/AIDS populations by country. 
The top five countries produced 67 publications, ac-
counting for approximately 80% of papers from 37 
remaining countries (85 records). Most of the countries 
in top five categories are upper-middle-income coun-
tries (e.g.,  United States of America [USA], China, 
Mexico) while the HIV/AIDS pandemics are rapidly 
spreading in less developed countries, especially in 
sub-Saharan Africa and within South and South East 
Asia.

Table 2 displays in detail the growth of research and 
publications related to HIV/AIDS, which applied HBT. 
Over the last decade, the amount of this type of pub-
lications has increased 1.6  times compared to the 
number 10  years ago, responsible for 62% of total 
publications (n = 278). The growth of citations and us-
age rates has doubled since 2018. The figure indicates 
that total usage of publications related to HBT in the 
HIV/AIDS area in period 2008-2017 increased 3.4 times 
compared to the prior period (1991-2007). However, 
mean use rate in the past 5 years has decreased grad-
ually since 2014.

Global coauthorship of included 
publications

Figure 2 shows the global interaction of 58 countries 
having coauthorships of selected publications relat-
ed to HBT in HIV prevention. The size of nodes indi-
cates the proportional contribution to the number of 
papers and the thickness of lines indicates the per-
centage of the number of collaborations. These coun-
tries have been classified into nine clusters depend-
ing on their level of international partnerships. The 
same color indicates the equivalent level of interna-
tional coauthorship. The most obvious finding to 
emerge from the figure is that the USA and European 
nations remain the leading countries for HIV/AIDS 
prevention research. This figure shows the strong 
growth and moves toward North-South collaboration 
in doing HIV/AIDS research rather than South-South 
cooperation, where there is the highest concentration 
of HIV/AIDS.

Most frequent research topics among HBT 
in the HIV/AIDS area

Figure 3 displays the core components of keywords 
structure with most frequent groups of terms among 
HBT in HIV/AIDS area. There were four major clusters 
emerging from 480 most frequent keywords co-occur-
rence of 30 times and higher. Most of the keywords can 
be categorized into four major clusters, which indicates 
the topics of greatest concern in relation to using HBT 
in ending HIV/AIDS, as below:
-	 Cluster 1 (red) – “Prevention of HIV infection” 

which refers to a randomized control trial, diagno-
ses, testing, treatment, and prevention of the 
spread of HIV and sexually transmitted infections

-	 Cluster 2 (yellow) – “Sexual risk behaviors” which 
reveal studies that focus on HIV transmission due 
to less safe sex (e.g., risky sex, condomless sex, 
and anal intercourse)

-	 Cluster 3 (green) – “Targeted high-risk popula-
tions” which perform keywords in relation to vulner-
able sub-populations of HIV/AIDS (e.g., Black men, 
LGBT, youth, and people with mental disorders)

-	 Cluster 4 (blue) – “HIV treatment” that related to 
method or therapy for treating HIV (e.g.,  ART, 
medication adherence, medical care, and survival)

-	 The thickness of the lines shows the strong asso-
ciation between cluster 1 and three remaining clus-
ters. In contrast, cluster two (risky sexual behavior) 
and four (HIV treatment) have fewer interactions.
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Most established research domains and 
landscapes

Table 3 describes 50 research domains that are the 
most frequently present in HBT research involving 
HIV/AIDS. Results from exploratory factor analysis of 
all abstracts’ contents reveal that what is striking in 
this table is the dominance of the utilization of HBT 

on prevention and treatment for communicable dis-
eases (e.g., cervical cancer, HPV, STIs, TB, HCV, and 
hepatitis) or medical services (e.g.,  screening, 
contraception, care, mental health, and breastfeed-
ing). To date, very little attention has been paid 
to the role of HBTs in conducting programs or stud-
ies  for  non  medical services (e.g.,  smoking and 
drug use).

Table 1. Selection of publications on HIV/AIDS and health behavior by country

No Country 
settings

Frequency Percentage No Country 
settings

Frequency Percentage

1 United States 23 15.0 25 Zambia 2 1.3

2 South Africa 19 12.4 26 Australia 1 0.7

3 China 11 7.2 27 Belize 1 0.7

4 Kenya 8 5.2 28 Brazil 1 0.7

5 Mexico 6 3.9 29 Cambodia 1 0.7

6 Ghana 5 3.3 30 Cameroon 1 0.7

7 Hong Kong 5 3.3 31 Guinea 1 0.7

8 India 5 3.3 32 Guyana 1 0.7

9 Taiwan 5 3.3 33 Indonesia 1 0.7

10 Ethiopia 4 2.6 34 Jamaica 1 0.7

11 Tanzania 4 2.6 35 Lao 1 0.7

12 Thailand 4 2.6 36 Malaysia 1 0.7

13 Benin 3 2.0 37 Morocco 1 0.7

14 Iran 3 2.0 38 Myanmar 1 0.7

15 Malawi 3 2.0 39 Nepal 1 0.7

16 Niger 3 2.0 40 Portugal 1 0.7

17 Nigeria 3 2.0 41 Puerto Rico 1 0.7

18 Zimbabwe 3 2.0 42 Rwanda 1 0.7

19 Ireland 2 1.3 43 Saudi Arabia 1 0.7

20 Israel 2 1.3 44 Senegal 1 0.7

21 Netherlands 2 1.3 45 Spain 1 0.7

22 Uganda 2 1.3 46 Suriname 1 0.7

23 United Kingdom 2 1.3 47 Togo 1 0.7

24 Viet Nam 2 1.3
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Figure  4 visualizes the topic of greatest concern 
when HBTs are applied in reducing HIV/AIDS world-
wide. It refers to three landscape: behavior testing 
(green), care (blue), and undefined construct (other 
color bubbles). What can be clearly seen in this figure 

is the continual growth of psychological, social, and 
family influences on testing behavior.

Figure  5 describes the most frequent terms 
co-occurring with the application of HBT in the content 
analysis of all abstracts. It shows the scope and main 

Table 2. General characteristics of publications using HBT in HIV/AIDS research area

Year 
published

Total 
number 

of papers

Total 
citations

Mean cite 
rate per 

year

Total usage 
past 

6 months

Total usage 
past 

5 years

Mean use 
rate past 
6 months

Mean use 
rate past 
5 years

2017 20 39 1.95 53 120 2.65 1.20

2016 17 44 1.29 44 228 2.59 2.68

2015 17 83 1.63 12 194 0.71 2.28

2014 19 215 2.83 16 358 0.84 3.77

2013 16 99 1.24 4 270 0.25 3.38

2012 16 139 1.45 8 146 0.50 1.83

2011 10 99 1.41 3 86 0.30 1.72

2010 15 123 1.03 6 66 0.40 0.88

2009 26 640 2.74 6 240 0.23 1.85

2008 14 160 1.14 7 88 0.50 1.26

2007 8 157 1.78 4 63 0.50 1.58

2006 9 149 1.38 0 28 0.00 0.62

2005 9 159 1.36 2 46 0.22 1.02

2004 8 249 2.22 1 41 0.13 1.03

2003 6 283 3.14 1 45 0.17 1.50

2001 6 136 1.33 1 32 0.17 1.07

2000 9 217 1.34 1 61 0.11 1.36

1999 4 150 1.97 1 17 0.25 0.85

1998 6 127 1.06 6 39 1.00 1.30

1997 5 154 1.47 1 16 0.20 0.64

1996 9 229 1.16 1 30 0.11 0.67

1995 11 373 1.47 2 52 0.18 0.95

1994 3 102 1.42 1 8 0.33 0.53

1993 5 205 1.64 0 20 0.00 0.80

1992 5 278 2.14 1 26 0.20 1.04

1991 1 8 0.30 0 2 0.00 0.40
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Figure 3. Co-occurrence of most frequent author’s keywords. The colors of the nodes refer to principal components of the data structure; 
the size of the node was scaled to the keywords’ occurrences; the thickness of the lines was drawn based on the strength of the association 
between two keywords.

Figure 2. The global networking of 58 countries having coauthorships in health behavioral theories research in HIV/AIDS.
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No Name Keywords (main item) Eigen 
value

Frequency Percentage 
of cases

1 Sexual risk Sexual; risk; reduction; behaviors; designed; sex 1.76 454 74.5

2 Behavior; theory of 
planned

Behavior; planned; behavioral; intentions; TPB ; 
theory; recruited; norms

4.48 502 70.9

3 Perceived susceptibility; 
severity

Susceptibility; severity; barriers; perceived; 
benefits; belief; HBM

3.48 439 66.9

4 Social Social; cognitive; reducing; theory 2.87 299 63.3

5 Reasoned action Reasoned; action; TRA; theory 2.21 260 59.4

6 Intention; attitude Intention; attitude; norm; subjective; planned; 
TPB; positively; intended; theory

2.03 361 57.6

7 Unprotected; anal Unprotected; anal; MSM; sex; intercourse; men; 
China; partners; prevalence; partner

3.71 319 48.6

8 Trials; contraception Trials; contraception; pregnancy; contraceptive; 
focused; outcomes; theories; primary; improving; 
randomized; provided; STIS; main; infections

4.62 228 43.2

9 Services; education Services; education; perceptions; risks; access; 
perception; infected

1.85 168 38.5

10 Females; male Females; males; male; female; condoms 2.84 168 34.2

11 Transtheoretical Transtheoretical; stage; stages; change; 
readiness; maintenance; TTM; decisional; balance

3.95 247 31.7

12 Treatment; care Treatment; care; nurses; adherence; infected 1.84 140 31.3

13 Cervical cancer; 
Screening

Cervical; cancer; screening; HPV; lack; women 3.24 117 30.2

14 Role; norms Role; norms; examined; determinants 1.86 114 29.1

15 South Africa; key Africa; South; key; context; psychosocial; youth 2.52 132 28.8

16 Heterosexual; men Heterosexual; men; transmission 1.66 104 28.4

17 Qualitative interviews Interviews; qualitative; structured; seeking; 
access; providers

2.45 127 27.7

18 Communities; 
attendance

Communities; attendance; community; disease; 
clinical

1.71 106 27.0

19 Sexually transmitted Transmitted; sexually; diseases; STD; infections 2.88 162 27.0

20 Awareness Awareness; analyses; lack 1.76 73 23.0

21 Development Development; work; risky 1.73 66 21.9

22 Alcohol; drug Alcohol; drug; AOD; substance; abuse; post; 
adults

2.26 97 21.9

23 SOC; acquiring SOC; acquiring; training; provide; primary 2.05 74 20.9

24 Adolescent; adolescents Adolescent; adolescents; school; instrument 1.92 82 20.9

Table 3. Top 50 research domains emerged from the exploratory factor analysis of all abstracts’ contents

(Continue)



AIDS Reviews. 2019;21

102

No Name Keywords (main item) Eigen 
value

Frequency Percentage 
of cases

25 STIs STIs infections; effective; seeking 2.28 87 20.9

26 Release; taking Release; taking; relationships; experience; 
characteristics

2.16 76 19.4

27 VCT; participate VCT; participate; counseling; testing 2.58 70 18.4

28 TB; mental Tb; mental; selected; regular; intended 2.25 58 17.6

29 FSWS; female sex workers FSWS; workers; clients; female; paying; acquiring 2.69 80 17.6

30 Text messages; trial Text; messages; trial; SMS; attendance; 
randomized; informed

2.73 80 16.9

31 Potential; mental Potential; mental; substance 1.62 57 16.9

32 Normative beliefs Beliefs; normative 1.79 57 16.6

33 Exclusive breastfeeding; 
mothers

Breastfeeding; mothers; pregnant; children; 
exclusive; transmission

17.71 64 16.6

34 Implications Implications; discussed 1.94 64 15.8

35 Behavior Behaviors; behavior; abstinence 2.09 58 14.8

36 Circumcision; VMMC Circumcision; VMMC; medical; uptake; 
acceptability; service

3.12 67 14.0

37 Consumers; materials Consumers; materials; placement; public; tests 2.12 49 13.7

38 Vaccination; vaccine Vaccination; vaccine; uptake; acceptance; 
acceptability

2.36 51 13.0

39 Stress Stress; processes; greater 1.74 40 12.6

40 Exclusive; promoting Exclusive; promoting; appropriate; breastfeeding; 
communities

2.08 46 12.6

41 Medication Medication; adherence; SMS; compliance 1.65 42 11.9

42 Linkage to hypertension; 
countries

Hypertension; linkage; countries; factor 3.06 39 11.5

43 Evaluate; RCT Evaluate; RCT; acceptance 1.68 34 10.4

44 Learners; rural Learners; rural; contracting 1.99 30 9.4

45 Hepatitis; HCV Hepatitis; HCV; compliance; states 2.4 35 9.4

46 Decisional balance Balance; decisional; college 2.17 37 9.0

47 Heroin; Chinese Heroin; Chinese; participated 2.24 24 7.6

48 Preventive Preventive 1.77 19 6.8

49 Populations Populations 1.69 17 6.1

50 Quality Quality 1.67 9 3.2

TPB: theory of planned behavior; HBM: health belief model; TRA: theory of reasoned action; TPB: theory of planned behavior; STIs: sexually transmitted infections; 
VCT: voluntary counseling and testing; FSWS: female sex workers; TB: tuberculosis; BMMC: voluntary medical male circumcision; RCT: randomized controlled trials

Table 3. Top 50 research domains emerged from the exploratory factor analysis of all abstracts’ contents (Continued)
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landscapes of studies based on HBT among HIV/AIDS, 
ranging from specific behaviors (risky sex and condom 
use) among targeted population (women, men, adoles-
cents, American, partners, and genders) that based on 
main constructs of theories (belief; planned/intention/
reasoned, perceived; attitudes; supports; and action) 
to measure various health outcomes (e.g.,  risk, infec-
tion, education, and behavior change).

Discussion

This study examined the emerging role of HBTs in 
the global context of more than 30 years in the HIV/AIDS 
pandemic. This paper used global bibliometric analy-
sis to build up knowledge of the HBT usage in HIV/
AIDS investigations and the type of research topics 
that currently apply HBT to eliminate the HIV pandemic. 
As mentioned in the background, despite the impor-
tance of HBTs which play a critical role in study design 
and intervention for health science, there remains a 
paucity of evidence on the global context in applying 
HBTs in HIV/AIDS research. This study provides new 
insights into the global mapping of HIV/AIDS studies 
to describe, visualize and contextualize the level of 
HBTs usage, the most critical areas where HBT is ap-
plied, the research collaboration network and research 
trends in applying HBTs among HIV/AIDS publications. 
The global bibliometric analysis was conducted to cap-
ture the empirical research adopted for the HIV/AIDS 
area through a content analysis of abstracts. This 
method allows us to identify the current gaps in the 

process of knowledge and evidence creation and more 
importantly, the unmet need and research trends for 
improving future research capacity in HIV/AIDS topics.

The global evolution of HIV/AIDS using HBT sharply 
increased with greater attention (i.e.,  more citations) 
and usage (i.e.,  more downloads) from researchers 
within the past 10 years. This trend shows the positive 
contribution of HBTs to the production of evidence and 
knowledge within the global HIV/AIDS literature. The 
data show that papers related to HBT in HIV/AIDS ap-
pear to receive the greatest attention (mean cite rate 
per year) within 5  years of publication and then the 
likelihood to be cited reduces. On the other hand, the 
mean usage rate of a publication related to HIV/AIDS 
in the past 5  years was likely to decrease gradually 
since 2014. HBT research commonly guides health 
behavioral interventions or programs44-47. Thus, the sig-
nificant reduction in usage and citations in recent years 
denote neglect of HBT in the research area in recent 
studies or predicted a reduction of HIV/AIDS programs. 
This finding might be explained by the collapse of 
global AIDS funding in recent years, which led to a few 
interventions or programs on HIV/AIDS conducted, 
compared to the previous period. Disbursements by 
HIV research donors in 2015 declined by 13% com-
pared to 2014 levels48. This financial and resource 
difficulty might interfere with the creation of new 
investigations and programs to reduce the burden of 
HIV/AIDS globally. This finding could be useful to help 
researchers, international donors, governments, and 
academicians by developing a publication strategy 

Figure 4. Co-occurrence of most frequent topics emerged from exploratory factor analysis of abstracts contents.
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based on research priorities, study settings, especially 
unmet needs of the growing HIV affected population to 
maintain global interest and attention.

The current study found the unequal distribution of a 
number of publications related to HIV/AIDS and HBTs 
by geography. This is important because ending HIV/
AIDS pandemic must rely on interventions or programs 
based on behavioral characteristics of target popula-
tions. Most of the published studies have produced by 
North-South collaboration (e.g.,  USA, UK, China, Eu-
rope, and Mexico) while the outbreak and mortality rate 
of HIV/AIDS mainly occurs in low- and middle-income 
countries, especially countries in sub-Saharan Africa. 
Limit publications and modest research networks and 
collaborations from South-South collaboration also sug-
gested the current gap in evidence-based practice, 
especially applying HBT in research, among nations 
where is struggling with reducing HIV/AIDS transmis-
sion driven by unsafe behaviors. For example, while the 
HIV/AIDS burden in Africa countries is driven by unsafe 
sex, the mortality rate of HIV/AIDS in Asian countries is 
determined by drug use49. Thus, to develop a full pic-
ture of the HIV/AIDS pandemic additional health behav-
ior studies based on theories are needed to in the 
specific regions with a high prevalence of HIV/AIDS 
through research capacity building and partnership of 
health behavior studies for local researchers.

The most obvious finding to emerge from the analysis 
is that HBTs have been applied mainly to prevent HIV 
from spreading through sexual transmission and HIV 
infection among high-risk populations and to improve 
survival rates with ART. The most common HBT in the 
HIV/AIDS field was the HBM, Theory of Planned Behav-
ior, TTM, and SCT. These HBTs tend to focus on indi-
vidual-level attributes with an emphasize on cognitions 
and motivations. This bias may be due to western re-
searchers from counties that value individualism. This 
present study also suggests that the most frequent 
theoretical constructs of HBT in HIV/AIDS areas include 
the motivation of belief, attitudes, perception, intention, 
and then, an action for behavioral change. Results from 
analysis of keywords suggest that HBT primarily fo-
cused on advance knowledge and insights of unsafe 
behaviors, HIV infection, and treatment among high-risk 
populations. This result is consistent with the fact that 
most of the previous review regarding behavior models 
on HIV/AIDS focus on single domains of HIV spread, for 
instance, STI and sexual behaviors14-36,50, drug use51,52, 
medication adherence40-44, and vaccination43,53. In con-
trast, the application of HBT on multiple-behaviors 
(e.g.,  substance abuse) has been mostly restricted to 

limited understanding of nature and hidden cause of 
disease and exposure. It is noted that the spreading of 
HIV/AIDS is driven by multidisciplinary factors that are 
shared by society and community. The absence of con-
textualized factors (e.g.,  social norms, culture, belief, 
value, and religion) in the analysis of the keyword sug-
gests that the future studies need to refine and adapt 
behavioral model by adding more contextualized fac-
tors. Structural factors were also infrequently mentioned 
and needed to be included in behavioral models. This 
is a crucial step to enhance validity and apply transfer-
ability, and scalability of models within certain contexts.

The evidence from analysis of abstracts content also 
suggests that the application of HBT has been limited 
in disease and mental services (e.g., family and contra-
ception, STIs, and treatment). On the other hand, previ-
ously published studies are limited to applying HBT in 
non-medical services such as improving social supports 
and reducing stigma. This finding might be explained 
by the weakness and specific scope of HBTs. Literature 
shows that a critical problem in choosing HBT is the 
number of theories but the little consensus in operation-
alization and interpretation38. Thus, to move forward in 
applying HBT in HIV/AIDS research area there is a need 
for theoretical integration (i.e., incorporate existing HBTs 
at multi-level approach rather than the creation of new 
theory) or comparison of HBTs to best understand non-
medical service accessibility and health behavior 
change and respond to the complexity of contextualized 
factors. This perspective is supported by the previous 
reviews on the new directions of HBT in general13,28. It 
is also useful to construct HBT in the direct and indirect 
landscapes or main determinants for the behaviors of 
interest. For instance, it is essential to understand the 
nature of sharing needles (medical service domain) 
among drug users by applying HBT to explain peer 
networks and social interactions (non-medical domain) 
as well as opportunities for HIV reduction interventions 
addressing sexual education54. The other explanation 
might be due to the fact that the focus on pre-exposure 
prophylaxis and pharmaceutical prevention is a disin-
centive to theory development55. Thus, future HIV/AIDS 
intervention efforts should be considered the impor-
tance of complex social dynamics and context and that 
multi-level theories are a better approach to unmask the 
interactions between individuals and networks and how 
they may promote better health outcomes in a specific 
setting and context.

Overall, this analysis attempts to advance knowledge 
on how the literature might provide a direction on how to 
best proceed to assist in global HIV control, at least 
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for  the two major risk transmission behaviors of HIV/
AIDS: (i) injection drug use and (ii) risker sexual behav-
ior (including condomless anal intercourse). The most 
recent recommendations from the Centers for Disease 
Control and Prevention with the talk-test-treat campaign 
in USA or Abstinence-Be faithful-Condom approach from 
Europe56,57 to reduce partner numeracy58 and reduce 
new infections of STIs and HIV. To the best of our knowl-
edge, through the literature related to HIV/AIDS research 
area, recent advances have examined how to best use 
HIV reduction interventions to enhance sexual educa-
tion54 and stepwise interventions for use among injection 
drug users50. With the important role of HBT, future stud-
ies can apply and reconceptualize how integrated HBT 
can sufficiently contribute to design and/or implement 
affordable, cost-effective and sustainable health inter-
ventions and clinical trials that are targeting the two 
major risk transmission behaviors of HIV/AIDS to achieve 
the Millennium Development Goal 6, and the United Na-
tions goal of ending the AIDS pandemic by 2030.

The strength of this paper includes an extensive bib-
liometric search of the global empirical literature and 
an analysis of both keywords and abstract content of 
all searchable papers. However, some limitations 
should be acknowledged. First, the search strategy was 
performed through electronic databases only (i.e., WoS 
that has only indexing publications from the year 1900 
up to now). Thus, it might not cover all peer-reviewed 
publications, especially those published in the period 
1981-1989, when HIV/AIDS was first discovered. Sec-
ond, because gray literature (e.g., project reports and 
conference papers) are not indexed by the Institute for 
Scientific Information, this was excluded in the biblio-
metric analysis, so these findings cannot be extrapo-
lated to all types of publication. Third, the restriction of 
English language key-searches might be a critical bar-
rier in accessing non-English peer-reviewed papers, 
especially in non-English local journals in Africa and 
Asia59. This discrepancy could be attributed to the 
small size of publications from non-western countries, 
which are also less likely to be visible and cited glob-
ally60,61. However, higher quality studies are much more 
likely to be published in English62. Thus, language re-
striction might be more likely to provide robust findings, 
extracted from good quality studies. Finally, due to a 
large amount of publication at the global level, we were 
not able to retrieve the full texts and conduct a content 
analysis of all full-texts. However, the current analysis 
approach is considered a good proxy that reflects full-
text contents. In future investigations, it might be pos-
sible to conduct a systematic review and meta-analysis 

of how HBTs can contribute to the effect size of inter-
ventions or programs related to HIV/AIDS.

Conclusions

In this investigation, the aim was to assess the 
global evolution trend of publications and elucidate 
the HBT’s contributions and their main research con-
structs through Global Bibliometric Analysis in HIV/
AIDS research. The study findings suggest an impor-
tant role for HBTs in promoting HIV/AIDS research 
and intervention especially in trending topics related 
to high-risk behaviors (i.e., unprotected sex and her-
oin use), medical services and prevention of com-
municable diseases accompanied with HIV rather 
than focusing on non-medical services and multiple 
high-risk behaviors. With the emerging contextualized 
factors and emerging epidemiological transition of 
HIV/AIDS pandemic, the insights gained from this 
study suggest the urgent need for the use of HBTs to 
reduce the morbidity and mortality rate of HIV/AIDS 
by multi-disciplinary programs and interventions in 
the future and how to build up research capacity and 
network among South-South collaboration to promote 
HIV/AIDS elimination.

References

	 1.	 GBD 2015 HIV Collaborators. Estimates of global, regional, and na-
tional incidence, prevalence, and mortality of HIV, 1980-2015: the glob-
al burden of disease study 2015. Lancet HIV. 2016;3:e361-87.

	 2.	 UNAIDS. Fact Sheet-World AIDS Day 2018: 2017 Global HIV Statistics; 
2018.

	 3.	 UNAIDS. UNAIDS DATA 2018. Document; 2018.
	 4.	 World Health Organization. Global Health Observatory (GHO) Data: HIV/

AIDS. Geneva: World Health Organization; 2017.
	 5.	 Taylor D, Bury M, Campling N, Carter S, Garfield S. A Review of the Use 

of the Health Belief Model (HBM), the Theory of Reasoned Action (TRA), 
the Theory of Planned Behaviour (TPB) and the Trans-Theoretical Mod-
el (TTM) to Study and Predict Health Related Behaviour Change. Lon-
don: National Institute for Clinical Excellence; 2006. p. 1.

	 6.	 Janz NK, Becker MH. The health belief model: a decade later. Health 
Educ Q. 1984;11:1-47.

	 7.	 Ajzen I, Kuhl B. Action-control: from Cognition to Behavior. Heidelberg: 
Springer; 1985. p. 11.

	 8.	 DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WF, Velasquez MM, 
Rossi JS, et al. The process of smoking cessation: an analysis of pre-
contemplation, contemplation, and preparation stages of change. J Con-
sult Clin Psychol. 1991;59:295-304.

	 9.	 Prochaska JJ, Delucchi K, Hall SM. A meta-analysis of smoking cessa-
tion interventions with individuals in substance abuse treatment or re-
covery. J Consult Clin Psychol. 2004;72:1144-56.

	 10.	 Bronfenbrenner U. The Ecology of Human Development: experiments by 
Nature and Design. Cambridge, MA: Harvard University Press; 1979.

	 11.	 United  Nations. A  Framework to Underpin Action to Prevent Violence 
against Women. Manuals/Guides; 2015.

	 12.	 Bandura A. Social cognitive theory: an agentic perspective. Annu Rev 
Psychol. 2001;52:1-26.

	 13.	 Noar SM, Zimmerman RS. Health behavior theory and cumulative knowl-
edge regarding health behaviors: are we moving in the right direction? 
Health Educ Res. 2005;20:275-90.

	 14.	 Taboada A, Taggart T, Holloway I, Houpt A, Gordon R, Gere D, et al. 
A critical review of the characteristics of theater-based HIV prevention 
interventions for adolescents in school settings. Health Promot Pract. 
2016;17:537-47.



Tran, et al.: Health behavioral theories in HIV/AIDS

107

	 15.	 Schuster RC, McMahon DE, Young SL. A comprehensive review of the 
barriers and promoters health workers experience in delivering preven-
tion of vertical transmission of HIV services in Sub-Saharan Africa. AIDS 
Care. 2016;28:778-94.

	 16.	 Lopez LM, Grey TW, Chen M, Tolley EE, Stockton LL. Theory-based inter-
ventions for contraception. Cochrane Database Syst Rev. 2016;11:CD007249.

	 17.	 Krakower DS, Mayer KH. The role of healthcare providers in the roll out 
of preexposure prophylaxis. Curr Opin HIV AIDS. 2016;11:41-8.

	 18.	 Hergenrather KC, Emmanuel D, Durant S, Rhodes SD. Enhancing HIV 
prevention among young men who have sex with men: a systematic 
review of HIV behavioral interventions for young gay and bisexual men. 
AIDS Educ Prev. 2016;28:252-71.

	 19.	 Daniel-Ulloa J, Ulibarri M, Baquero B, Sleeth C, Harig H, Rhodes SD, et al. 
Behavioral HIV prevention interventions among latinas in the US: a sys-
tematic review of the evidence. J Immigr Minor Health. 2016;18:1498‑521.

	 20.	 Covey J, Rosenthal-Stott HE, Howell SJ. A  synthesis of meta-analytic 
evidence of behavioral interventions to reduce HIV/STIs. J Behav Med. 
2016;39:371-85.

	 21.	 Tsai AC, Burns BF. Syndemics of psychosocial problems and HIV risk: 
a systematic review of empirical tests of the disease interaction concept. 
Soc Sci Med. 2015;139:26-35.

	 22.	 Stolbach A, Paziana K, Heverling H, Pham P. A review of the toxicity of 
HIV medications II: interactions with drugs and complementary and al-
ternative medicine products. J Med Toxicol. 2015;11:326-41.

	 23.	 Pirofski LA, Casadevall A. What is infectiveness and how is it involved 
in infection and immunity? BMC Immunol. 2015;16:13.

	 24.	 Laisaar KT, Raag M, Rosenthal M, Uusküla A. Behavioral interventions 
to reduce sexual risk behavior in adults with HIV/AIDS receiving HIV 
care: a systematic review. AIDS Patient Care STDS. 2015;29:288-98.

	 25.	 Gaston GB, Gutierrez SM, Nisanci A. Interventions that retain African 
Americans in HIV/AIDS treatment: implications for social work practice 
and research. Soc Work. 2015;60:35-42.

	 26.	 Alexander KA, Jemmott LS, Teitelman AM, D’Antonio P. Addressing 
sexual health behaviour during emerging adulthood: a critical review of 
the literature. J Clin Nurs. 2015;24:4-18.

	 27.	 Xiao Z, Noar SM, Zeng L. Systematic review of HIV prevention interven-
tions in China: a health communication perspective. Int J Public Health. 
2014;59:123-42.

	 28.	 Kaufman MR, Cornish F, Zimmerman RS, Johnson BT. Health behavior 
change models for HIV prevention and AIDS care: practical recommen-
dations for a multi-level approach. J  Acquir Immune Defic Syndr. 
2014;66 Suppl 3:S250-8.

	 29.	 McKechnie ML, Bavinton BR, Zablotska IB. Understanding of norms 
regarding sexual practices among gay men: literature review. AIDS 
Behav. 2013;17:1245-54.

	 30.	 Lorimer K, Kidd L, Lawrence M, McPherson K, Cayless S, Cornish F, 
et al. Systematic review of reviews of behavioural HIV prevention inter-
ventions among men who have sex with men. AIDS Care. 2013;25:133‑50.

	 31.	 Lopez LM, Tolley EE, Grimes DA, Chen M, Stockton LL. Theory-based inter-
ventions for contraception. Cochrane Database Syst Rev. 2013;8:CD007249.

	 32.	 Mishra S, Steen R, Gerbase A, Lo YR, Boily MC. Impact of high-risk sex 
and focused interventions in heterosexual HIV epidemics: a systematic 
review of mathematical models. PLoS One. 2012;7:e50691.

	 33.	 Poon AN, Li Z, Wang N, Hong Y. Review of HIV and other sexually 
transmitted infections among female sex workers in China. AIDS Care. 
2011;23 Suppl 1:5-25.

	 34.	 Lopez LM, Tolley EE, Grimes DA, Chen-Mok M. Theory-based interven-
tions for contraception. Cochrane Database Syst Rev. 2011;3:CD007249.

	 35.	 Harrison A, Newell ML, Imrie J, Hoddinott G. HIV prevention for South 
African youth: which interventions work? A systematic review of current 
evidence. BMC Public Health. 2010;10:102.

	 36.	 Lewis NM, Wilson K. HIV risk behaviours among immigrant and ethnic 
minority gay and bisexual men in North America and Europe: a system-
atic review. Soc Sci Med. 2017;179:115-28.

	 37.	 Garg RK, Malhotra HS, Kumar N. Paradoxical reaction in HIV negative 
tuberculous meningitis. J Neurol Sci. 2014;340:26-36.

	 38.	 Munro S, Lewin S, Swart T, Volmink J. A  review of health behaviour 
theories: how useful are these for developing interventions to promote 
long-term medication adherence for TB and HIV/AIDS? BMC Public 
Health. 2007;7:104.

	 39.	 Egbers RG, Do TT, Su L, Helfrich YR, Gudjonsson JE. Rapid clinical 
change in lesions of atypical cutaneous lymphoproliferative disorder in 
an HIV patient: a case report and review of the literature. Dermatol 
Online J. 2011;17:4.

	 40.	 Flowers P, Wu O, Lorimer K, Ahmed B, Hesselgreaves H, MacDonald J, 
et al. The clinical effectiveness of individual behaviour change interven-
tions to reduce risky sexual behaviour after a negative human immuno-
deficiency virus test in men who have sex with men: systematic and 
realist reviews and intervention development. Health Technol Assess. 
2017;21:1-64.

	 41.	 Galárraga O, Genberg BL, Martin RA, Barton Laws M, Wilson IB. Con-
ditional economic incentives to improve HIV treatment adherence: lit-
erature review and theoretical considerations. AIDS Behav. 2013; 
17:2283‑92.

	 42.	 Jaspal R, Kennedy L, Tariq S. Human immunodeficiency virus and trans 
women: a Literature review. Transgend Health. 2018;3:239-50.

	 43.	 Lynch RM, Yamamoto T, McDermott AB. HIV vaccine research and 
discovery in the nonhuman primates model: a unified theory in acquisi-
tion prevention and control of SIV infection. Curr Opin HIV AIDS. 2013; 
8:288-94.

	 44.	 Berti F, Frecer V, Miertus S. Inhibitors of HIV-protease from computa-
tional design. A history of theory and synthesis still to be fully appreci-
ated. Curr Pharm Des. 2014;20:3398-411.

	 45.	 Brizay U, Golob L, Globerman J, Gogolishvili D, Bird M, Rios-Ellis B, 
et al. Community-academic partnerships in HIV-related research: a sys-
tematic literature review of theory and practice. J  Int AIDS Soc. 2015; 
18:19354.

	 46.	 Callaghan CW. Contemporary HIV/AIDS research: insights from knowl-
edge management theory. SAHARA J. 2017;14:53-63.

	 47.	 Debnath U, Katti SB, Prabhakar YS. Graph theory concepts in the rationales 
of anti HIV-1 compounds. Curr Comput Aided Drug Des. 2013;9:472-81.

	 48.	 UNAIDS. The Collapse of Global AIDS Funding. UNAIDS; 2016.
	 49.	 UNAIDS. Global AIDS Monitoring. UNAIDS; 2019.
	 50.	 Soriano V, Gallego L. Viral hepatitis: treating hepatitis C in injection drug 

users. Nat Rev Gastroenterol Hepatol. 2013;10:568-9.
	 51.	 Córdova D, Mendoza Lua F, Ovadje L, Hong E, Castillo B, Salas-Wright CP, 

et al. Randomized controlled trials of technology-based HIV/STI and drug 
abuse preventive interventions for African American and hispanic youth: 
systematic review. JMIR Public Health Surveill. 2017;3:e96.

	 52.	 Du QS, Xie NZ, Huang RB. Recent development of peptide drugs and 
advance on theory and methodology of peptide inhibitor design. Med 
Chem. 2015;11:235-47.

	 53.	 Nomura T, Matano T. Theory for prophylactic AIDS vaccine develop-
ment. Uirusu. 2009;59:267-75.

	 54.	 Soriano V, Romero JD. Rebound in sexually transmitted infections following 
the success of antiretrovirals for HIV/AIDS. AIDS Rev. 2018;20:187‑204.

	 55.	 Golub SA, Operario D, Gorbach PM. Pre-exposure prophylaxis state of 
the science: empirical analogies for research and implementation. Curr 
HIV/AIDS Rep. 2010;7:201-9.

	 56.	 Alonso A, de Irala J. Strategies in HIV prevention: the A-B-C approach. 
Lancet. 2004;364:1033.

	 57.	 Stammers T. As easy as ABC? Primary prevention of sexually transmitted 
infections. Postgrad Med J. 2005;81:273-5.

	 58.	 Shelton JD, Halperin DT, Nantulya V, Potts M, Gayle HD, Holmes KK, 
et al. Partner reduction is crucial for balanced “ABC” approach to HIV 
prevention. BMJ. 2004;328:891-3.

	 59.	 Amano T, González-Varo JP, Sutherland WJ. Languages are still a major 
barrier to global science. PLoS Biol. 2016;14:e2000933.

	 60.	 Di Bitetti MS, Ferreras JA. Publish (in english) or perish: the effect on 
citation rate of using languages other than english in scientific publica-
tions. Ambio. 2017;46:121-7.

	 61.	 Man JP, Weinkauf JG, Tsang M, Sin DD. Why do some countries publish 
more than others? An international comparison of research funding, 
english proficiency and publication output in highly ranked general 
medical journals. Eur J Epidemiol. 2004;19:811-7.

	 62.	 Meneghini R, Packer AL. Is there science beyond english? Initiatives to 
increase the quality and visibility of non-english publications might help 
to break down language barriers in scientific communication. EMBO 
Rep. 2007;8:112-6.


	_GoBack
	_Hlk4170214
	_Hlk4167083
	_Hlk4167781
	_Hlk516094309
	_Hlk4169156
	_Hlk4169217
	OLE_LINK3
	_ENREF_1
	_ENREF_2
	_ENREF_3

