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Abstract: Herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) are among the most common human viral infections 

worldwide and associated with increased risk for other sexually transmitted infections, such as HPV. Unfortunately, there is a 

dearth of population data on the joint epidemiology of HPV-HSV infections in Ghana. In order to determine the prevalence of 

HSV-1 and HSV-2 co-infection with HPV and associated risk factors, 317 asymptomatic women attending the Cervicare 

Centers in Ghana were invited to participate in cross-sectional study. Serum HSV-1 and HSV-2 IgG were determined by 

ELISA method. Genomic DNA from cervical swabs was extracted using QIAamp Mini kit. HPV-DNA detection was carried 

out by nested multiplex PCR as was described by Sotlar et al., (2004). The mean age of study participants was 40.7 years (SD 

± 11.2). Our result showed the prevalence of HSV-1 and HSV-2 infection among HPV positive women as 98.6% and 80.4% 

respectively. Among unscreened women participating in the study the co-infection of HSV-1/HPV and HSV-2/HPV was 

42.9% and 35.0%, respectively. Age of coitache was associated with sero-prevalence of HSV-1 (p=0.010), HPV infection 

(p=0.016), and with co-infection HPV and HSV-1 (p=0.025), HPV and HSV-2 (p=0.011) and weakly with single HSV-2 

infection (p=0.054). In conclusion, the high prevalence of co-infection was due to the endemicity and inadequate intervention 

in the study population. A woman’s age of sexual debut was a strong risk factor for co-infection of HPV and HSV-1 or HSV-2. 

The outcome of this novel observation stresses the urgent need to develop appropriate interventional strategies to manage and 

cancel patients presenting with asymptomatic genital herpes.  
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1. Introduction 

Herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) 

are among the most common human viral infections 

worldwide [1, 2]. Available estimates indicate that the 

worldwide prevalence of HSV-1 and HSV-2 infection is high 

and deserving of attention [1, 2]. The highest prevalence of 

HSV infection of both types was reported in Africa (87% in 

case of HSV-1 and 14.4% in case of HSV-2). In Ghana, the 

prevalence of HSV-1 and HSV-2 among women was found 

to be high (99.2% and 78.4%, respectively) [3]. HSV type 1 

has been associated with orofacial infections and HSV type 2 



46 Agyemang-Yeboah Francis et al.:  Co-Infection Prevalence of Herpes Simplex Virus Types 1 and 2 with Human  

Papillomavirus and Associated Risk Factors among Asymptomatic Women in Ghana 

with genital infections. The tropism of the virus seems to 

have changed. Clinical reports indicate an increasing number 

of genital herpes infections caused by HSV -1, although HSV 

-2 dominates as a causative agent [4, 5]. The viruses infect 

humans of all ages and cause lasting and recurrent infections 

throughout life [4]. Reactivation results in symptomatic 

clinical disease or asymptomatic viral shedding [6, 7]. The 

large majority of persons with genital herpes do not know 

they have the disease [8]. 

Genital herpes infection may be a co-factor in the 

acquisition and transmission of other sexually transmitted 

infections including Human Immunodeficiency virus (HIV) 

[9, 10], syphilis [11], hepatitis C virus [12], as well as Human 

Papillomavirus (HPV) [13]. 

HPV is another common sexually transmitted infection 

among women and is the main etiological factor for invasive 

and pre-invasive cervical cancer [14, 15]. The adjusted global 

prevalence of HPV among women with normal cytology is 

10.41%, with considerable variation by region [16]. Again 

Africa has the highest age-adjusted prevalence of HPV of 

22.12%. The WHO estimates that 21.5% of women from 

West Africa have an infection at a given time [17]. 

Synergism between HPV, HSV -2 and induction of 

cervical cancer has been confirmed by laboratory 

experiments [18]. Ulcerative herpetic lesions may serve as a 

co-factor for HPV by facilitating the access of HPV to basal 

cells of the epithelium or HSV infection may increase HPV 

replication or integration of HPV DNA sequences in infected 

host cells [18, 19]. The fact that transmission through viral 

shedding continues, in frequent asymptomatic cases with 

HSV, has sustained the worsening of the pandemic [20]. 

Women sero-positive for HSV-2 and infected with high –risk 

HPV have two-fold increased risk of cervical cancer [21]. 

However, data on prevalence of co-infection of HSV-1, 

HSV-2 with HPV infections are limited in Ghana. This study 

aimed to provide data on HSV and HPV and associated risk 

factors among asymptomatic women in Ghana. 

2. Materials and Methods 

2.1. Study Design and Settings 

This was a cross-sectional study, in which 317 women who 

reported to the Cervical Centers (Kumasi South Regional 

Hospital, Kumasi, Ashanti Region, and Ridge Regional 

Hospital, Greater Accra Region, Accra) with various degrees 

of gynecological or obstetric complaints were randomly 

recruited into the study over a six-month period (October, 

2014 – March, 2015). Participants into the study were ≥ 20 

years and non-pregnant.  

All participants gave informed consent and a standardized 

questionnaire was administered through one-on-one interview 

for data collection on socio-demographic, reproductive history, 

sexual behavior, knowledge of HPV and HSV infection. 

2.2. Ethical Approval 

The study was approved by the Committee on Human 

Research Publication and Ethics (CHRPE), Kwame Nkrumah 

University of Science and Technology, School of Medical 

Sciences (KNUST-SMS) and Komfo Anokye Teaching 

Hospital (KATH) (CHRPE/AP/115/14), Kumasi, Ghana and 

Ghana Health Service Ethical Review Committee, Research 

and Development Division (GHS-ERC:07/03/14). Voluntary 

written informed consent was also sought from the 

participants. 

2.3. Sample Collection 

Venous blood samples were collected in the plain 

vacutainer tube (5 ml) and allowed to clot before 

centrifugation. Serum was aliquoted into eppendorf tubes for 

storage at – 200 C till analyzed.  

Cytological specimens were obtained from all subjects and 

suspended in DNAgard (Biomatrica Co., San Diego, USA) 

for DNA preservation at room temperature (for up to 3-6 

months) until DNA extraction.  

2.4. DNA Extraction 

Genomic DNA from cervical swabs was extracted using 

commercial spin-column based QIAamp Mini kit (QIAGEN, 

Hilden, Germany).  

2.5. HSV-1 and HSV-2 IgG Determination 

Serum HSV-1 IgG and HSV-2 IgG were determined by 

ELISA method using commercial test kits from Calbiotech 

Inc., CA, USA. The manufacturer’s instructions were 

followed for the analyses.  

2.6. DNA Genotyping 

HPV-DNA detection and identification of the 18 

genotypes was carried out by nested multiplex PCR as was 

described by Sotlar et al. (2004). A single consensus forward 

primer (GP-E6-3F) and two consensus back primers (GP-E7-

5B and GP-E7-6B) were used for the general primer PCR. In 

the second round PCR, first round PCR product, forward and 

reverse primers for genotyping were used. Primers for the 

identification of high-risk genotypes 16, 18, 31, 33, 35, 39, 

45, 51, 52, 56, 58, 59; probably-high risk genotypes 66 and 

68, and low-risk genotypes 6/11, 42, 43, and 44 were used in 

four cocktails, each containing four to five different primer 

pairs. The amplified products were detected by 2% agarose 

gel electrophoresis. Hundred base pair DNA molecular 

weight marker was run alongside the PCR products.  

2.7. Statistical Analysis 

Data obtained were verified for consistency, coded and 

analyzed by using the Statistical Package for the Social 

Scientists (SPSS) version 22. Qualitative variables were 

described by simple counts and percentages. Quantitative 

variables were represented as mean ± SD. All HPV types 

were classified as high risk, probably high risk and low risk. 

The co-infection of HPV with HSV was calculated as the 

proportion of cases in the study population. The relation of 
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HPV and HSV positivity with demographic, gynecological 

and behavioral differences was examined by the Chi-squared 

test and the Fisher’s test. Statistical significance was accepted 

for P-value <0.05. 

3. Results 

3.1. Socio-demographic and Obstetric Characteristics of 

Study Participants 

The mean age of women participating in the study was 

40.0 ± 10.8 years (range, 21-76 years). The majority of them 

(34.1%) were in the 25-34 years age category and married 

(56.8%) (Table 1). A large proportion of the study population 

were literates, 37.5% completed Junior high school, 11.0% - 

Secondary high school and 24.0% - tertiary education, while 

9.8% and 12.0% never attending a school or completed only 

primary education, respectively. The main occupation of 

women was trading (40.7%) followed by other means of self-

employment (17.4%). Most of the respondents (39.1%) had 

their first pregnancy before 21 years, where 31.9% had more 

than 5 pregnancies (Table 2). 

Table 1. Study population demographics & HSV -1, HSV-2 and HPV co-infections prevalence among women. 

Characteristics 1N (%) 
2HSV-1 

N (%) 

2HSV-2  

N (%) 

2HPV 

N (%) 

2HSV-1/ HPV 

N (%) 

2HSV-2/ HPV 

N (%) 

Age group, years      

≤ 25 8 (2.5) 8 (100.0) 6 (75.0) 6 (75.0) 6 (75.0) 5 (62.5) 

25 - 34 108 (34.1) 106 (98.1) 88 (81.5) 50 (46.3) 49 (45.4) 42 (38.9) 

35 - 44 107 (33.8) 107 (100.0) 87 (81.3) 45 (42.1) 45 (42.1) 37 (34.6) 

45 - 54 58 (18.3) 58 (100.0) 46 (79.3) 25 (43.1) 24 (41.4) 20 (34.5) 

55 - 64 29 (9.1) 29 (100) 25 (86.2) 10 (34.5) 9 (31.0) 8 (27.6) 

≥ 65 7 (2.2) 7 (100.0) 5 (71.4) 2 (28.6) 2 (28.6) 1 (14.3) 

χ2 (df)   3.895 (5) 1.248 (5) 5.261 (5) 5.972 (5) 5.311 (5) 

p-value  0.565 0.940 0.385 0.309 0.379 

Education       

Never attended 31 (9.8) 31 (100.0) 26 (83.9) 8 (25.8) 8 (25.8) 7 (22.6) 

Primary 38 (12.0) 38 (100.0) 32 (84.2) 12 (31.6) 12 (31.6) 11 (28.9) 

Middle / JHS 119 (37.5) 119 (99.3) 101 (84.9) 43 (31.6) 43 (36.1) 40 (33.6) 

SHS 35 (11.0) 35 (100.0) 27 (77.1) 24 (68.6) 24 (68.6) 17 (48.6) 

Technical 18 ((5.7) 18 (100.0) 13 (72.2) 9 (50.0) 9 (50.0) 7 (38.9) 

Tertiary 76 (24.0) 74 (97.4) 58 (76.3) 42 (55.3) 39 (51.3) 31 (40.8) 

χ2 (df)  6.382 (5) 3.914 (5) 22.308 (5) 19 918 (5) 6.772 (5) 

p-value  0.271 0.562 0.000 0.001 0.238 

Marital status       

Never married 55 (17.4) 53 (96.4) 44 (80.0) 29 (52.7) 27 (49.1) 23 (41.8) 

Divorced/separated 26 (8.2) 26 (100.0) 22 (84.6) 12 (46.2) 12 (46.2) 10 (38.5) 

Married 180 (56.8) 180 (100.0) 147 (81.7) 80 (44.4) 79 (43.9) 69 (38.3) 

Cohabiting 25 (7.9) 25 (100.0) 18 (76.0) 9 (36.0) 9 (36.0) 6 (24.0) 

Widowed 31 (9.8) 31 (100.0) 25 (80.6) 8 (25.8) 8 (25.8) 5 (16.1) 

χ2 (df)  7.067 (4) 0.718 (4) 6.565 (4) 5.225 (4) 8.195 (4) 

p-value  0.132 0.949 0.161 0.264 0.085 

Occupation       

Government employee 44 (13.9) 43 (97.7) 36 (81.8) 25 (56.8) 24 (54.5) 31 (47.7) 

Private sector employee 28 (8.8) 28 (100.0) 23 (82.1) 14 (50.0) 13 (46.4) 11 (39.3) 

Self -employed 55 (17.4) 55 (100.0) 39 (70.9) 29 (52.7) 29 (52.7) 22 (40.0) 

Trader 129 (40.7) 129 (100.0) 111 (86.0) 48 (37.2) 47 (36.4) 42 (32.6) 

Subsistence farming 4 (1.3) 4 (100.0) 4 (100.0) 1 (25.0) 1 (25.0) 1 (25.0) 

Student 15 (4.7) 15 (100.0) 12 (80.0) 8 (53.3) 8 (53.3) 6 (40.0) 

House wife 5 (1.6) 5 (100.0) 3 (60.0) 2 (40.0) 2 (40.0) 3 (60.0) 

Unemployed 28 (8.8) 28 (100.0) 21 (75.0) 9 (32.0) 9 (32.1) 5 (17.9) 

Retired 9 (2.8) 9 (100.0) 8 (88.9) 2 (22.2) 2 (22.2) 2 (22.2) 

χ2 (df)  7.309 (8) 9.242 (8) 11.936 (8) 11.057 (8) 10.136 (8) 

p-value  0.504 0.322 0.154 0.199 0.256 

1Column percentage calculated with reference to total number of participants (N=317) 
2Row percentage calculated with reference to total number of cases in a row. 

Table 2. Study population obstetric characteristics & HSV -1, HSV-2 and HPV co-infections prevalence among women. 

Characteristics 1N (%) 
2HSV-1 

N (%) 

2HSV-2  

N (%) 

2HPV 

N (%) 

2HSV-1/HPV 

N (%) 

2HSV-2/HPV 

N (%) 

Age at first pregnancy (years) 

≤ 17 27 (8.5) 27 (100.0) 26 (96.3) 4 (14.8) 4 (14.8) 5 (18.5) 

18 - 21 97 (30.6) 97 (100.0) 80 (82.5) 45 (46.4) 45 (46.4) 38 (39.2) 

22 - 25 76 (24.0) 76 (100.0) 66 (86.8) 31 (40.8) 30 (39.5) 28 (36.8) 

> 25 59(18.6) 59 (100.0) 44 (74.6) 27 (45.8) 27 (45.8) 21 (35.6) 



48 Agyemang-Yeboah Francis et al.:  Co-Infection Prevalence of Herpes Simplex Virus Types 1 and 2 with Human  

Papillomavirus and Associated Risk Factors among Asymptomatic Women in Ghana 

Characteristics 1N (%) 
2HSV-1 

N (%) 

2HSV-2  

N (%) 

2HPV 

N (%) 

2HSV-1/HPV 

N (%) 

2HSV-2/HPV 

N (%) 

Never pregnant 37 (11.7) 35 (94.6) 26 (70.3) 21 (56.8) 20 (54.1) 15 (40.5) 

Do not remember 21 (6.6) 21 (100.0) 15 (71.4) 10 (47.6) 9 (42.9) 6 (28.6) 

χ2 (df)  15.231 (5) 11.560 (5) 12.508 (5) 11 627 (5) 4 871 (5) 

p-value  0.009 0.041 0.028 0.040 0.432 

Gravidae 

0 37 (11.7) 35 (94.6) 26 (70.3) 21 (56.8) 20 (54.1) 15 (40.5) 

1-2 71 (22.4) 71 (100.0) 58 (81.7) 34 (47.9) 33 (46.5) 26 (36.6) 

3-4 108 (34.1) 108 (100.0) 92 (85.2) 48 (44.4) 45 (42.6) 41 (38.0) 

≥ 5 101 (31.9) 101 (100.0) 81 (80.2) 35 (34.7) 36 (35.6) 31 (30.7) 

χ2 (df)  8.689 (3) 4.072 (3) 6.456 (3) 4.421 (3) 1.749 (3) 

p-value  0.034 0.254 0.091 0.219 0.626 

1Column percentage calculated with reference to total number of participants (N=317) 
2Row percentage calculated with reference to total number of cases in a row. 

3.2. HSV and HPV Co-infection Prevalence among Studied 

Participants 

In general, among women participating in the study the co-

infection of HSV-1/HPV and HSV-2/HPV was 42.9% and 

35.0%, respectively. 

The sero-prevalence of HSV-1 and HSV-2 infection 

among HPV- infected women was 98.6% (136/138) and 

80.4% (111/138) respectively. (Table 3). There was no 

relation between the number of detected HPV positive cases 

and HSV-1 or 2 status. The mean age of women with co-

infection of HPV and HSV-1 was 39.9 years (SD ± 10.8) is 

similar among HPV- negative women with HSV-1 sero-

status, 40.0 years (SD ± 10.9). The mean age of women with 

co-infection of HPV and HSV-2 was 39.9 years (SD ± 10.8), 

versus 40.0 years (SD ± 10.8) among HPV- negative women 

with HSV-2 sero-status. 

Majority of cases the cases of co-infection was among 

women with multiple HPV status (Table 3). Association has 

been seen in the co-infection of HSV-2 and HPV irrespective 

of whether the latter has a single or multiple infection 

(p=0.013). The higher prevalence of HSV-1 and HSV-2 

infections was among HR HPV (97.4% and 73.1%, 

respectively). 

Co-infection with any HPV DNA genotype and herpes 

infection type 1 and type 2 was not associated with socio-

demographical characteristics such as age, marital status and 

employment status (Table 1).  

Table 3. Co-infection of Herpes simplex virus and Human Papilloma virus among asymptomatic women in Ghana. 

HPV status HPV Infection type HPV Frequency 1N (%) HSV-1+ 2N (%) HSV-2+ 2N (%) 

HPV-  179 (56.55) 179 (100) 146 (81.6) 

HPV+  138 (43.5) 136 (98.6) 111 (80.4) 

χ2; p-value   2.611; 0.106 0.065; 0.799 

 Single 60 (18.9) 60 (100.0) 54 (90.0) 

 Multiple 78 (17.8) 76 (97.4) 57 (73.1) 

χ2; p-value   1.156; 0.212 6.172; 0.013 

 HR- HPV 111 109 (98.2) 88 (79.3) 

 PHR-HPV 41 39 (95.1) 29 (70.7) 

 LR-HPV 54 53 (98.1) 40 (74.2) 

1Column percentage was calculated to show within- group HPV prevalence infection 
2Row percentage was calculated with reference to total number of cases in a row 

HR-HPV- High risk HPV, PHR- Probably-high risk HPV, LR-HPV- Low-risk HPV 

HR HPV genotypes: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59; PHR-HPV genotypes: 66, 68; LR-HPV genotypes: 6/11, 42, 43, 44  

3.3. Risk Factors of HSV-HPV Co-infection 

Educational background of subjects was strongly 

associated with HPV infection and co-infection with HSV-1 

(p=0.000 and p=0.001, respectively). The higher prevalence 

of co-infection was among single women and divorced for 

HS- 1, whereas in the case of single HSV-2 infections 

prevalence is higher among divorced or cohabiting women.  

History of young age at first pregnancy (before 21 years), 

was associated with significant prevalence for HSV-1 

(p=0.009), HSV-2 (p=0.041), HPV (p=0.028) and HPV co-

infection with herpes virus type 1 (p=0.040), but not in the 

case of co-infection of HPV and HSV-2 (p=0.432). A 

woman’s lifetime number of pregnancies was not 

significantly associated with co-infection.  

Tables 4 shows the prevalence of co-infection HPV DNA 

of any genotypes and herpes infections type 1 and type 2 

with behavioral characteristics of women participating in the 

study. There was no significant relationship between tobacco 

smoking and alcohol intake, as well as in condom usage. As 

expected, the age of coitache was a significant predictor for 

co-infection of both HSV-1 and HSV-2 with HPV DNA 

(p=0.025 and p=0.011 respectively), as well as for individual 

infections. No association was observed for lifetime number 

of sex partners. However, there was an increase in the 

prevalence of HSV-1, HSV-2 and co-infection of HPV DNA 

and HSV-2 among the women who had more than two sexual 

partners during their lifetime. 
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Table 4. Study population behavioral characteristics & HSV -1, HSV-2 and HPV co-infections prevalence among women. 

Characteristics 1N (%) 
2HSV-1 

N (%) 

2HSV-2  

N (%) 

2HPV 

N (%) 

2HSV-1/HPV 

N (%) 

2HSV-2/HPV 

N (%) 

Age of coitarche (years) 

≤ 15 22 (6.9) 22 (100.0) 19 (86.4) 3 (13.6) 3 (13.6) 3 (13.6) 

16 - 20 171 (53.9) 171 (100.0) 141 (82.5) 71 (41.5) 70 (40.9) 55 (32.2) 

21 - 25 42 (13.2) 40 (95.2) 31 (73.8) 20 (47.6) 19 (45.2) 17 (40.5) 

≥ 26 20 (6.3) 20 (100.0) 12 (60.0) 10 (50.0) 10 (50.0) 6 (30.0) 

Do not remember 62 (19.6) 62 (100.0) 54 (87.1) 35 (54.8) 33 (53.2) 32 (51.6) 

χ2 (df)  13.076 (4) 9.312 (4) 12.130 (4) 11.172 (4) 13.145 (4) 

p-value  0.010 0.054 0.016 0.025 0.011 

Number of life time sex partners 

1 112 (35.3) 111 (99.1) 84 (75.0) 48 (42.9) 46 (41.1) 36 (32.1) 

2 81 (25.6) 80 (98.8) 66 (81.5) 37 (45.7) 37 (45.7) 28 (36.8) 

3 – 9 117 (36.9) 117 (100.0) 101(86.3) 50 (42.7) 49 (41.9) 46 (39.3) 

10+ 7 (2.2) 7 (100.0) 6 (85.7) 3 (42.9) 3 (42.9) 3 (42.9) 

χ2 (df)  1.381 (3) 4.902 (3) 0.204 (3) 0.446 (4) 1.486 (4) 

p-value  0.710 0.179 0.977 0.931 0.686 

Tobacco use 

Yes 4 (1.3) 4 (100.0) 3 (75.0) 2 (50.0) 2 (50.0) 1 (25.0) 

No 313 (98.7) 311 (99.4) 254 (81.2) 136 (43.5) 133 (42.5) 112 (35.8) 

χ2 (df)  0.026 (1) 0.097 (1) 0.069 (1) 0.091 (1) 0.200 (1) 

p-value  0.873 0.755 0.793 0.763 0.655 

Alcohol consumption 

Yes 135 (42.6) 134 (99.3) 108 (80.0) 65 (48.1) 64 (47.4) 50 (37.0) 

No 182 (57.4) 181 (99.5) 149 (81.9) 73 (40.1) 71 (39.0) 63 (34.6) 

χ2 (df)  0.045 (1) 0.176 (1) 2.037 (1) 2.235 (1) 0.198 (1) 

p-value  0.832 0.675 0.153 0.135 0.656 

Condom use 

Yes 108 (34.1) 107 (99.1) 82 (75.9) 52 (48.1) 52 (48.1) 37 (34.3) 

No 209 (65.9) 208 (99.5) 175 (83.7) 86 (41.1) 83 (39.7) 76 (36.4) 

χ2 (df)  0.227 (1) 2.828 (1) 1.419 (1) 2.072 (1) 0.137 (1) 

p-value  0.633 0.093 0.234 0.150 0.711 

1Column percentage calculated with reference to total number of participants (N=317) 
2Row percentage calculated with reference to total number of cases in a row. 

4. Discussion 

Both HSV-1 and HSV-2 are a major global health concern, 

with a number of negative health outcomes [1, 2]. Both types 

of HSV could be responsible for genital herpes. [1, 5]. HSV 

plays a role as a co-factor in the acquisition of HPV infection 

[1]. This is the first study, to our knowledge, to report on the 

co-infection of HSV type 1 and type 2 and HPV among 

women in Ghana. Among unscreened women participating in 

the study rate of co-infection of HSV-1/HPV and HSV-

2/HPV was 42.9% and 35.0%, respectively. The sero-

prevalence of HSV-1 and HSV-2 infection among HPV- 

infected women of any genotype was 98.6% (136/138) and 

80.4% (111/138) respectively (Table 3). The highest co-

infections of herpes virus was seen with high-risk group HPV 

virus (HSV-1/HR HPV and HSV-2/HR HPV were 98.2% and 

79.3% respectively). The high prevalence of co-infection is 

not surprising; most women are unaware that they may be 

infected with HPV and HSV. Approximately, 60-95% of 

adult women are infected with herpes infection which is 

usually present in the infected individual as latent infections. 

Infection and reactivation are mostly asymptomatic and the 

course of an infection depends of the host immune system 

and persistence of infection [8, 22]. Our study observed a 

high prevalence of HSV-1 and HSV-2 among HPV-negative 

women (100% prevalence of HSV-1 and 81.6% prevalence 

of HSV-2). The knowledge of the double burden of these two 

viruses’ is very necessary, because HSV and HPV are 

transmitted sexually and infect the same cell type and they 

have a potential to interact with each other. It has been 

observed that HSV infection may increase susceptibility to 

HPV causing alterations of epithelial cells and due to that 

facilitating the entry of HPV virion [23]. Synergism between 

HPV and HSV can lead to induction of cervical cancer, 

which is leading cause of mortality in low income countries, 

including Ghana [24, 25]. It was reported that among women 

infected with high-risk types of HPV, serological evidence of 

past herpes infection type 2 was associated with 

approximately two-fold increased risk of development of pre-

cancerous cervical lesions and invasive cervical cancer [21].  

The current study also examined the correlation of co-

infection with genital HPV and HSV-1 and HSV-2 and their 

socio-demographical, obstetric and behavioral characteristics 

to find the women at risk. Age, marital status, and occupation 

were not significant independent predictors for co-infection 

of both viruses (Table 1). Level of education was reported as 

a risk factors for sexually transmitted disease in a number of 

studies [26, 27]. In general low educational status is thought 

to indicate poor knowledge and compliance for safer sexual 

behavior; including number of sex partners and use of 
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protective condoms [26, 28]. However, in the present study, 

women with SHS and tertiary level was inversely associated 

with HPV and HPV/HSV-1 co-infection than those reporting 

relatively fewer years of formal education (Table 4). Our 

result suggest that higher education may not necessarily be 

indicative of knowledge of HPV and HSV transmission or 

safer sexual behavior. For instance, semi-literate women 

reported safer condom-use relative to highly educated 

women: in general, condom use was quite low in current 

study (34.1% of women) (Table 4).  

There was no significant trends in co-infection of HSV-1 

and HPV as well as HSV-2 and HPV prevalence for majority 

of behavioral characteristics, such as number of sexual 

partners, tobacco smoking, alcohol intake and use of condom 

(Table 4). However, prevalence of HPV and HSV co-

infection decreased as the age of first sexual exposure 

increased. This association was found to be statistically 

significant in both types of herpes viruses with HPV 

(p=0.026 for HSV-1/HPV co-infection and p=0.007 for 

HSV-2/HPV co-infection). Interestingly, that the age of 

coitache was also significantly associated with HSV-1 

(p=0.010), HSV-2 (p=0.054) and HPV (p=0.016) infections 

alone. Early exposure to sexual intercourse has therefore 

been linked to increased risk of sexually transmitted 

infections during adolescence [29]. The increased STI is 

partially due to a biologic predisposition of the immature 

cervix to infection if exposed [30]. The study also indicated 

that there was a higher prevalence of co-infection among 

patients with more than one sex partner (Table 4), even 

though it was not statistically significant. However, women 

with only one lifetime partner have a co-infection prevalence 

HSV-1/HPV and HSV-2/HPV of 41.1% and 32.1% 

respectively. The increasing number of sexual partners may 

be related to transmission in this population of the sexually 

transmitted agents. In general population women’s high co-

infection of HSV-1 and HSV-2 with HPV cannot be 

explained only by their sexual risk behavior. This is more 

likely that high co-infection rate results from the behavior 

and sexual network of women’s primary partners.  

5. Conclusion 

The present study estimated the high co-infection of herpes 

virus type 1 and type 2 with HPV in a population of health-

seeking women in Ghana, which can be due to the high 

transmission of the viruses, lack of awareness of viral 

infections among the population and inadequate intervention 

in the population. A strong risk factor associated with co-

infection of HPV and HSV-1 or HSV-2 was woman’s age of 

sexual debut.  

The outcome of this work stresses the urgent need to 

develop public health education programs directed on 

transmission of HSV and HPV viruses, and their associated 

risk factors, as well as increased risk on cervical cancer 

development at least before the onset of amorous relations in 

girls. It may also be necessary to conduct routine screening 

of women of reproductive age for herpes infection as a part 

of health promotion at the hospital setting, because 

identifying those women at risk would impact on reducing 

the incidence of herpes infections in the general population. 

Furthermore, improved and sensitive diagnostic tests for 

HSV detection should be made affordable in poor settings in 

the absence of vaccines. This may go a long way to reduce 

potential morbidity and mortality.  
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