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ABSTRACT 
 

Background: Military personnel has a high risk of being exposed to HIV. The transmission of 
HIV from male military personnel is like an iceberg phenomenon. Based on studies in the US, UK, 
and France, the military personnel from these countries are much more likely to be contaminated 
with HIV than the equal age/sex group in the civilian population. This study aimed to analyze the 
risk factors of HIV among male military personnel by using meta-analysis. 
Subjects and Method: This study was a systematic and meta-analysis study. The articles used in 
this study were obtained from several electronic databases including PubMed, Scopus, Springer 
Link, ScienceDirect, and Clinical key. These articles were collected for 2 weeks. The keywords used 
in searching for the articles were as follows: "HIV", "soldier", "military", "armed force", "army", 
"navy", "air force", "armed force", "sex partner", "man having sex with man (MSM)", "homosexual", 
number of marriage","prostitute","sexually transmitted infection (STI)", and "conscription". The 
articles included in this study were full-text articles with cross-sectional design. The articles were 
collected using PRISMA flow diagram. These articles were analyzed using meta-analysis with the 
Review Manager 5.3 application. 
Results: MSM (aOR= 9.37; 95%CI= 5.31 to 16.55; p <0.001), sexually transmitted infections (aOR 
= 3.75; 95%CI= 3.00 to 4.68; p<0.001), sexual partners> 10 (aOR= 3.05; 95 CI= 2.12 to 4.38; 
p<0.001) increased the incidence of HIV among male military personnel, and it was statistically 
significant. Sex with CSWs (aOR= 3.93; 95% CI= 0.93 to 16.62; p= 0.060) increased the incidence 
of HIV among male military personnel, but it was not statistically significant. 
Conclusion: MSM, STI, and sexual partners >10 increase the incidence of HIV among male 
military personnels. 
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BACKGROUND 

Based on UNSAID data (2018), 47% of new 

HIV infections globally in 2017 were among 

key populations and their sexual partners. 

Key populations and sexual partners con-

tributed for more than 95% of new HIV 

infections in Eastern Europe, Central Asia, 

the Middle East, and North Africa. There 

were 90% of new infections in Western 

Europe, Central Europe, and North Ame-

rica. There were 77% of new infections in 

Latin America and 84% in Asia, the Pacific 

and the Caribbean. As many as 40% of new 

HIV infections were among key populations 

and sexual partners in West and Central 

Africa. 

The majority of people living with 

HIV are in their working or productive age 

(ILO, 2018). Men who have sex with men 

(MSM) contributed to around 57% of new 

HIV infections in Western Europe, Central 

Europe, and North America. Sex workers 

contributed about one of 10 infections in 

Eastern Europe, Central Asia, the Middle 

East, and North Africa (UNAIDS, 2018). 
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Military personnel has a high risk of being 

contaminated with sexually transmitted 

diseases, including HIV. Military health 

authorities in Ethiopia believe that the 

warriors/fighters who were contaminated 

with HIV to their communities and went 

home after the Eritrean war of inde-

pendence in 1991 was an important trans-

mission factor in HIV epidemic in Ethiopia 

(Kenny et al., 2010). During peacetime, the 

level of sexually transmitted disease infec-

tion among the armed forces was generally 

2 to 5 times higher than the civilian popula-

tion. Based on studies in US, UK, and 

France, military personnel of these count-

ries had much more likely to be conta-

minated with HIV compared to an equal 

age/sex group in the civilian population. 

The latest rate from Zimbabwe and 

Cameroon showed that the level of HIV 

infection in military was 3 to 4 times higher 

than the civilian population (UNA-IDS, 

1998; Jadranin et al., 2012). 

The military population is susceptible 

to do the behavior that is at risk of being 

contaminated with HIV. It occurs because it 

is supported by the working conditions. The 

conditions are living away from spouse, 

disobeying the limits of family and commu-

nity behavior, affecting by peer pressure, 

having values that cause risky behavior, 

being paid and/or having money to buy 

things that related to sex, the possibility of 

being contaminated with blood through 

injury, direct contamination, or through 

transfusion (Whiteside et al., 2006). Mili-

tary personnel who served for long periods 

of time generally tended to choose using 

CSWs in meeting the biological need. 

Basically, women who choose to become 

CSW have a positive correlation with life-

style and access to prostitution localization 

(Johar et al., 2018). 

Based on a study conducted by Court-

ney et al. (2017), the prevalence of military 

personnel who were contaminated with 

HIV virus while serving in the Sudanese 

people's liberation mission was 5% out of 

1,063 military personnel studied. The high-

risk behaviors found in this study were 

multiple or concurrent sexual partners, 

heavy alcohol consumption, and inconsis-

tance  condom use. 

Other studies from Hoover et al. 

(2017) in the United States found that 

4.23% of male military personnel confessed 

that they were gay, bisexual, or having sex 

with men. One of the examples of behavior 

that is at risk of being contaminated with 

HIV among military personnel occurred in 

Uganda. The military personnel raped men 

and women, while rebel militias were 

accused of kidnapping children and forced 

to serve as commanders' wives (Kenny et 

al., 2010). 

The HIV transmission from male mili-

tary personnel is like an iceberg phenome-

non. The case of HIV infection in military 

personnel is only half part of the problem. 

A much bigger problem is the threat of HIV 

virus transmission from the military 

personnel to the family members especially 

wives and the wider surrounding commu-

nity. Most young people in many countries 

spend about a year or more in the military 

to participate in military service or volun-

tary participation. Therefore, the number of 

people who return to civilian life is very 

large both numerically and in its potential 

impact on all sections of society (UNAIDS, 

2018). 

The threat of HIV transmission by the 

military personnel supported by several 

studies encourages the researchers to com-

bine and analyze the results of the existing 

study and draw the conclusion from studies 

that discuss behaviors that lead to the risk 

factors of HIV among male military person-

nel in the world. 
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SUBJECTS AND METHOD 

1. Study Design  

This study was a systematic study and a 

meta-analysis. The articles used in this 

study were obtained from several electronic 

databases including PubMed, Scopus, 

Springer Link, ScienceDirect, and Clinical 

key. These articles were collected for 2 

weeks. The keywords used in searching for 

the articles were as follows: "HIV", “HIV/ 

AIDS”, "soldier", "military", "armed force", 

"army", "navy", "air force", "armed force", 

"sex partner", "man having sex with man", 

"homosexual", “number of marriage", 

"prostitute", "sexually transmitted infect-

ion", and "conscription".  

2. Inclusion Criteria 

The articles included in this study were full-

text articles with a cross-sectional design. 

The selected articles discussed the risk 

factors of HIV infection among male mili-

tary personnel (sexual orientation status, 

number of sexual partners, having sex with 

CSWs, and STIs). The articles were pub-

lished in English. The sample of the study 

was military personnel of army, navy, and 

air force. The data of study results were 

multivariate. The final result of the study 

was reported using adjusted odds ratio 

(aOR). 

3. Exclusion Criteria 

The articles that were excluded in this study 

were the articles with RCT study design, 

case-control, quasi-experiment, and study 

protocol. The articles were not published in 

English. The statistical results reported 

were not aOR. 

4. Operational Definition of Variables 

HIV in male military personnel was an 

HIV infection that attacked the immune 

system in male military personnel such as 

army, navy, air force, and young group who 

followed conscription. 

MSM was an emotional and sexual attrac-

tion between men and other men.  

The number of sexual partners was 

the number of individuals who had sex with 

male military personnel. 

Having sex with commercial sex 

workers was sexual contact in pairs with 

commercial sex workers. 

Sexually transmitted infection was 

other infectious diseases that came from 

unhealthy sexual relation. The STIs were 

syphilis, herpes, chlamydia, gonorrhea, and 

bacterial vaginosis 

5. Data analysis 

The data processing was carried out using 

Review Manager (RevMan 5.3) by calcula-

ting the value of effect size and hetero-

geneity to determine the merged model of 

the study and form the final meta-analysis 

in Forest plot. 

 

RESULTS 

The process of searching for articles by 

searching through journal databases can be 

seen in Figure 1. 

Figure 2 shows the area where the 

articles were published according to the 

inclusion criteria. They were across 3 

continents, such as South America, Africa, 

and Asia. 
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Figure 1. The diagram of the review process flow  

 
Figure 2. Map of the area of the study 

  

Articles identified through articles 
databases (n = 826 ) 

 
 

Deleting double data (n=31) 
 
 
 

Filtered articles (n= 795 ) 

 

 
 

Unused articles (n= 659) 

 The titles were not relevant = 456 

 Non cross-sectional= 188 

 The articles did not use English = 3 

 They were not full-text articles= 12 
 

  Completed articles 
that qualify (n = 136) 

 
 

 

Completed articles that was unused with 
reasons (n= 128) 

 The subjects were not male military 
personnel = 29 

 They did not mention aOR= 99 

The subjects consisted of mixed military 
personnel (male and female)= 2 
 

Study included in systematic 
review(n= 8) 

 

 

Study included in meta-analysis 
(n= 6 ) 

 
 

3 Study in South 
America 

1 Study in 
Africa 

2 Study in 
Asia 
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1. Men who have Sex with Men 

Three cross-sectional articles proved that 

the status of MSM affected HIV among 

male military personnel in the world. 

Table 1. The effect of the status of men who have sex with men towards HIV 

Author (year) Country aOR 95% CI p 

Sperhacke et al.(2018) Brazil 14.62 4.94 to 43.25 < 0.001 

Szwarcwald et al.(2005) Brazil 4.06 1.29 to 12.80 0.002 

Szwarcwald et al.(2011) Brazil 11.16 4.91 to 25.40 < 0.001 

 

b. Forest plot 

 
Figure 3. Forest plot of sexual orientation 

of men who have sex with men towards HIV 

 

Based on the result of the forest plot, the 

status of MSM sexual orientation could in-

crease the incidence of HIV in male military 

personnel by 9.37 times compared to 

heterosexual orientation status. The result 

was statistically significant (p <0.001). He-

terogeneity (I2)= 30% indicated the homo-

geneous data distribution (fixed-effect mo-

del). 

c. Funnel plot 

 
Figure2. The funnel plot of the status 

of MSM sexual orientation on the 

incidence of HIV  

Figure 2 shows that there was a publication 

bias marked by an asymmetry in the right 

and left plots where there were 2 plots on 

the right and 1 plot on the left. The plot on 

the left of the graph had a standard error by 

0.6 and all plots on the right have a 

standard error between 0.4 and 0.6. Bias 

also occurred from unbalanced distance 

between studies, both the right and left 

sides, where studies on the left side had 

further distance than studies on the right 

side of the Funnel plot. 

2. The number of sexual partners 

There were 4 cross-sectional articles as the 

sources of meta-analysis that showed that 

the number of sexual partners was more 

than 10 on the incidence of HIV among 

male military personnel in the world. 
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Table 2. The effect of the number of the sexual partner on the incidence of HIV 

that was >10  

Author (year) Country aOR 95% CI p 

Sperhacke et al. (2018) Brazil 3.32 1.14 to 9.63 0.028 

Nelson et al. (1993) Thailand 3.78 2.17 to 6.58 < 0.001 

Szwarcwald et al. (2005) Brazil 2.33 1.05 to 5.18 0.037 

Szwarcwald et al. (2011) Brazil 2.52 1.21 to 5.25 0.013 

b. Forest plot 

 
Figure 3. The forest plot of sexual partner >10 

on the incidence of HIV  

 

Based on the result of the forest plot, the 

number of sexual partners more than 10 

could increase the incidence of HIV in male 

military personnel by 3.05 times compared 

to those with stable sex partner. The result 

was statistically significant (p<0.001). I2= 

0% indicated homogeneous data distribu-

tion. 

c. Funnel plot 

 
Figure 4.The funnel plot sexual 

partners >10 

 

Figure 4 shows that there was no publica-

tion bias. The absence of publication bias 

could be seen from the balance of the right 

and left plots. All studies on the left of the 

graph had a standard error that was close to 

0.4. In addition, all studies on the right had 

a standard error between 0.2-0.6. 

3. Having sex with commercial sex 

workers 

There were 2 cross-sectional articles that 

showed the effect of having sex with CSWs 

on the incidence of HIV among male 

military personnel in the world. 

 

 

Table 3. The effect of having sex with CSWs on the incidence of HIV 

Author (year) Country aOR 95% CI p 

Nelson et al. (1993) Thailand 2.07 1.33 to 3.22 0.001 

Khamboonruang et al. (1996) Thailand 9.14 2.86 to 29.20 < 0.001 

Based on the result of the forest plot, ha-

ving sex with CSWs could increase the inci-

dence of HIV in male military personnel by 

3.93 times compared to not having sex with 

CSWs. However, the result was not 

statistically significant (p=0.060). I2=82%, 

so that the data distribution was heteroge-

neous (random effect model). 
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b. Forest plot 

 
Figure 5. The forest plot of having sex with CSW on the incidence of HIV 

 

c. Funnel plot 

 
Figure 6. The funnel plot of having 

sex with CSW on the incidence of HIV 

 

Figure 6 shows that there was a publication 

bias marked by an asymmetry in the right 

and left plots. The left plot was near from 

standard error by 0.2 and the right plot had 

standard error by 0.6. Bias also occurred 

from the unbalanced distance between 

studies, both the right and left sides, where 

studies on the right side had more distance 

than studies on the left side of the funnel 

plot. 

4. Sexually transmitted infection  

There were 5 cross-sectional articles as a 

source of a meta-analysis of the effect of 

STI on the incidence of HIV among male 

military personnel in the world 

 

Table 4. The effect of STIs on the incidence of HIV 

Author (year) Country aOR 95% CI p 

Nelson et al. (1993) Thailand 3.36 2.46 to 4.60 < 0.001 

Szwarcwald et al.(2005) Brazil 2.76 1.18 to 6.45 0.020 

Szwarcwald et al. (2011) Brazil 2.53 1.20 to 5.36 0.015 

Khamboonruang et al. (1996) Thailand 5.96 3.84 to 9.26 < 0.001 

Harbertson et al. (2013) Rwanda 3.40 1.50 to 7.60 0.003 

 

b. Forest plot 

 
Figure 7. The forest plot of STI on the incidence of HIV  
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Based on the result of the forest plot, 

sexually transmitted infection (STI) could 

increase the incidence of HIV in male 

military personnel by 3.75 times compared 

to those without STI. The result was 

statistically significant (p<0.001). I2=37% 

showed homogeneous data distribution 

(fixed-effect model). 

c. Funnel plot 

 
Figure 8. The funnel plot of STI on 

the incidence of HIV 

Figure 8 shows that there was a publication 

bias marked by an asymmetry in the right 

and left plots. There were 4 plots that 

tended to be on the left and 1 plot was on 

the right. 

 

DISCUSSION 

This systematic review and meta-analysis 

study took the theme of the risk factors of 

HIV among male military personnel in the 

world. The independent variables that were 

related to the risk factors analyzed were 

sexual orientation status, number of sexual 

partners, having sex with CSW, and STI. A 

study that discusses data on HIV preva-

lence in the military is still considered 

important because of its rarity. The number 

of published and accessible studies is still 

small because some data are considered 

confidential or sensitive (Whiteside et al., 

2006). Most of the statistical results 

reported were in the percentage or crude 

odds ratio (cOR), where the study did not 

control for confounding factors. 

Confounding factors that affected the 

correlation or effect of the contamination 

with a disease estimated by the study was 

not the same as the correlation or effect 

that actually occurred on the target popu-

lation. The result of the study was not valid 

(incorrect) (Murti, 2018). This systematic 

study and meta-analysis study used study 

that controlled confounding factors. It 

could be seen from the terms of study 

inclusion. It used multivariate analysis. The 

statistical result was aOR.  

The combined estimation of the 

correlation of each risk factor to the inci-

dence of HIV was processed using RevMan 

5.3 application with the generic inverse-

variance method. This method was used to 

analyze the data in the form of rate, time-

to-event, hazard ratio, ordinal scale, adjust-

ed estimate, the difference of mean, or ratio 

of mean. 

The results of the systematic study 

and meta-analysis were presented in the 

form of forest plots and funnel plots. Forest 

plot was a graphical representation of a 

meta-analysis that mentioned several im-

portant tables and information including 

the average score, standard deviation, 

odds/risk ratio, and the number of study 

participants (Akobeng, 2005). A funnel plot 

was a plot that illustrated the estimated size 

of the effects of each study on the estimated 

accuracy which was usually a standard 

error. In this case, the study with large size 

(a lot of samples) and high precision (con-

fident interval) would reach the actual 

effect (Simmonds, 2015).  

Funnel plots could be assessed from 

the asymmetry of the study from seeing the 

number of points on the right and left 

compared to the standard error and the 

balance of the number of studies on the 

right and left (Simmonds, 2015). 
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The previous study showed that HIV 

had a direct correlation with the frequency 

of sexual relations, sexual orientation, 

unsafe sexual behavior, and the use of 

injection drugs (Puspita et al., 2018). Posi-

tive HIV positive status also increased in 

the individuals with higher income, age ≥24 

years, ignorance of HIV status, lack of 

support from health workers, multiple 

sexual partners, and the STIs (Subaeti et 

al., 2018). 

1. Men who have Sex with Men  

The result of the forest plot showed that 

MSM sexual orientation status could in-

crease the incidence of HIV in male military 

personnel by 9.37 times compared to hete-

rosexual orientation status (normal). 

The high prevalence of HIV came 

from South and Southeast Asian MSM 

groups, Latin America, and the Caribbean 

(van Griensven et al., 2009). MSM has 

potentially become one of the links to trans-

mit HIV. It is because MSM is heterosexual 

men who have sexual orientation to the 

opposite and the same sex (bisexual). MSM 

will be the medium to transmit HIV 

through sexual relations in their commu-

nities (Firdaus et al., 2013). Based on a 

study conducted by Wati et al. (2018), the 

probability of the occurrence of HIV in the 

MSM group who had a tendency to change 

partners was 2.9 times compared to the 

MSM who had a spouse. 

2. The number of the sexual partner 

Based on the result of the forest plot, the 

number of sexual partners >10 to the inci-

dence of HIV could increase the incidence 

of HIV in male military personnel by 3.05 

times compared to those who had a spouse. 

If one sex partner is contaminated 

with HIV, the HIV virus will be carried in 

vaginal fluid or semen and pre-cum (Fir-

daus et al., 2013). Moreover, if there is an 

injury in the sex organs, the risk of conta-

minating with HIV from an infected person 

in a case is much higher than in controls 

(Ambro-sioni et al., 2011). 

3. Having sex with CSW 

The result of the forest plot showed that 

having sex with CSW could increase the 

incidence of HIV in male military personnel 

by 3.93 times compared to not having sex 

with CSW. 

Sexual buying behavior of commercial 

sex workers (CSW), both men and women 

were at risk of contaminating with HIV. 

CSWis sex service providers. In addition, 

they have many sexual relations. Therefore, 

the risk of contaminating with HIV is very 

high (Firdaus et al., 2013). 

4. Sexual Transmitted Infection (STI) 

The result of the forest plot showed that STI 

could increase the incidence of HIV in male 

military personnel by 3.75 times compared 

to male military personnel without STI. 

Inflammation and ulcers in people 

with STI increased the susceptibility to HIV 

infection. The damage to the mucosal 

barrier made it easy for the HIV virus to 

enter the blood vessels. In addition, STI 

facilitated the HIV virus to live in the 

genital tract and recruited inflammatory 

cells of the HIV virus into the genital tract 

(Laksana and Lestari, 2010). 

MSM, sexually transmitted infections, 

sexual partners> 10 increased the incidence 

of HIV among male military personnel, and 

it was statistically significant. Sex with 

CSWs increased the incidence of HIV 

among male military personnel, but it was 

not statistically significant. 
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