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ABSTRACT 

A needs assessment of the knowledge, attitudes, 
practices, and beliefs about HIV/AIDS prevention 
was conducted among 100 Sudanese and Bantu 
Somali women immigrants aged 19 years and 
older, recruited through a community organiza-
tion between April and July 2006. Information 
was collected by interview using interpreters to 
administer a 60-item test and a 116-item ques-
tionnaire that had been translated into Nuer and 
Arabic. Women in this study had low levels of 
education, poor knowledge about HIV transmis- 
sion and prevention and safer sex practices, and 
poor attitudes to HIV/AIDS. They believe that 
HIV/AIDS is a punishment from God, HIV-posi- 
tive people should be separated from society, 
carrying a condom indicates having loose mor-
als, women should not experience sexual plea- 
sure, and men should decide when and how to 
have sexual intercourse. Education, gender, and 
cultural beliefs are critical in the spread of HIV. 
Efforts to educate immigrant and displaced popu- 
lations, particularly women, are essential.  
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1. INTRODUCTION 

Human immunodeficiency virus (HIV) attacks the 
immune system and leaves the body vulnerable to AIDS, 
and to a variety of life-threatening infections and cancers 
[1,2]. Once a person has AIDS, they are prone infections 

by common bacteria, yeast, parasites, and viruses that 
usually do not cause serious disease in people with heal- 
thy immune systems but can cause fatal illnesses in peo- 
ple with AIDS [1,2]. The virus HIV has been found in 
saliva, tears, nervous system tissue and spinal fluid, 
blood, semen (including pre- seminal fluid, which is the 
liquid that comes out before ejaculation), vaginal fluid, 
and breast milk [1,2]. However, only blood, semen, 
vaginal secretions, and breast milk, have been shown to 
transmit infection to others. The virus can be transmitted 
through sexual contact including oral, vaginal, and anal 
sex; via blood transfusions (now extremely rare in the 
US) or needle sharing; and from mother to child, (a 
pregnant woman can transmit the virus to the fetus via 
the placentas through their shared blood circulation, or 
via breastfeeding) [1,2]. Other methods of transmitting 
the virus are rare and include accidental needle injury, 
artificial insemination with infected donated semen, and 
organ transplantation with infected organs [1,2]. 

People who are infected with HIV may have no 
symptoms for 10 years or longer, but they can still trans- 
mit the infection to others during this symptom-free pe-
riod [1-3]. If the infection is not detected and treated, the 
immune system gradually weakens and AIDS develops. 
Almost all people infected with HIV, if they are not 
treated, will develop AIDS [1-3]. Acute HIV infection 
progresses over time (usually a few weeks to months) to 
asymptomatic HIV infection (no symptoms) and then to 
early symptomatic HIV infection. Later, it progresses to 
AIDS (advanced HIV infection with CD4 T-cell count 
below 200 cells/mm3) [1-3]. A very small group of pa-
tients who develop AIDS very slowly, or never at all. 
These patients are called nonprogressors, and many seem 
to have a genetic difference that prevents the virus from 
significantly damaging their immune system [1-3]. The 
symptoms of AIDS are mainly the result of infections, 
called opportunistic infections, do not normally develop 
in people with a healthy immune system. People with 
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AIDS have had their immune system damaged by HIV 
and are very susceptible to these opportunistic infections, 
including chills, fever, rash, sweats (particularly at night), 
swollen lymph glands, weakness and weight loss [1-3]. 

In terms of signs, CD4 cells commonly known as T 
cell or “helper cells” are used to diagnose if a person 
infected with HIV has AIDS or not. According to the 
Centers for Disease Control and Prevention, a person 
may be diagnosed with AIDS if they are HIV-positive 
and have a CD4 cell count below 200 cells/mm3, even if 
they don’t have an opportunistic infection 1-3]. AIDS 
may also be diagnosed if a person develops one of the 
opportunistic infections and cancers that occur more 
commonly in people with HIV infection [1-3]. These 
infections are unusual in people with a healthy immune 
system. With a CD4 count below 350 cells/mm3, a per-
son can develop Herpes simplex virus (causes ulcers/ 
small blisters in the mouth or genitals, happens more 
often and usually much more severely in an HIV-infected 
person than in someone without HIV infection); Herpes 
zoster (shingles) (ulcers/small blisters over a patch of 
skin, caused by reactivation of the varicella zoster virus, 
the same virus that causes chickenpox); Kaposi’s sar-
coma (cancer of the skin, lungs, and bowel due to a her-
pes virus (HHV-8). It can happen at any CD4 count, but 
is more likely to happen at lower CD4 counts, and is 
much more common in men than in women); Non- 
Hodgkin’s lymphoma (cancer of the lymph nodes); Oral 
or vaginal thrush (yeast (typically Candida albicans) in-
fection of the mouth or vagina); Tuberculosis (infection 
by tuberculosis bacteria mostly affects the lungs, but can 
also affect other organs such as the bowel, lining of the 
heart or lungs, brain, or lining of the central nervous sys-
tem (brain and spinal cord)) [1-3].  

With CD4 count below 200 cells/mm3, a person can 
develop bacillary angiomatosis (skin sores caused by a 
bacteria called Bartonella, which may be caused by cat 
scratches) [1-3]; Candida esophagitis (painful yeast in-
fection of the tube through which food travels, called the 
esophagus) [1-3]; Pneumocystis jiroveci pneumonia, 
“PCP pneumonia,” previously called Pneumocystis cari- 
nii pneumonia, caused by a fungus [1-3]. With CD4 
count below 100 cells/mm3, a person can develop AIDS 
dementia (worsening and slowing of mental function, 
caused by HIV); Cryptococcal meningitis (fungal infec-
tion of the lining of the brain); Cryptosporidium diarrhea 
(extreme diarrhea caused by a parasite that affects the 
gastrointestinal tract); Progressive multifocal leukoen-
cephalopathy (a disease of the brain caused by a virus 
(called the JC virus) that results in a severe decline in 
mental and physical functions); Toxoplasma encephalitis 
(infection of the brain by a parasite, called Toxoplasma 
gondii, which is often found in cat feces); causes lesions 
(sores) in the brain; wasting syndrome (extreme weight 

loss and loss of appetite, caused by HIV itself) [1-3]. And 
with CD4 count below 50/mm3, the person develops Cy-
tomegalovirus infection (a viral infection that can affect 
almost any organ system, especially the large bowel and 
the eyes); and Mycobacterium avium (a blood infection 
by a bacterium related to tuberculosis) [1-3]. In addition 
to the CD4 count, a test called HIV RNA level (or viral 
load) may be used to monitor patients. Basic screening 
lab tests and regular cervical Pap smears are important to 
monitor in HIV infection, due to the increased risk of 
cervical cancer in women with a compromised immune 
system. Anal Pap smears to detect potential cancers may 
also be important in both HIV-infected men and women 
[1-3]. 

There is no cure for AIDS at this time, however, a va-
riety of treatments are available that can help keep 
symptoms at bay and improve the quality and length of 
life for those who have already developed symptoms 
[1-3]. Antiretroviral therapy suppresses the replication of 
the HIV virus in the body. A combination of several 
antiretroviral drugs, called highly active antiretroviral 
therapy (HAART), has been very effective in reducing 
the number of HIV particles in the bloodstream. This is 
measured by the viral load (how much free virus is found 
in the blood) [1-3]. Preventing the virus from replicating 
can improve T-cell counts and help the immune system 
recover from the HIV infection [1-3]. HAART is not a 
cure for HIV, but it has been very effective for the past 
12 years. People on HAART with suppressed levels of 
HIV can still transmit the virus to others through sex or 
by sharing needles [1-3]. There is good evidence that if 
the levels of HIV remain suppressed and the CD4 count 
remains high (above 200 cells/mm3), life can be signifi-
cantly prolonged and improved [1-3]. However, HIV 
may become resistant to one combination of HAART, 
especially in patients who do not take their medications 
on schedule every day [1-3]. Genetic tests are now 
available to determine whether an HIV strain is resistant 
to a particular drug, information which may be useful in 
determining the best drug combination for each person, 
and adjusting the drug regimen if it starts to fail [1-3]. 
The tests are performed any time a treatment strategy 
begins to fail, and before starting therapy [1-3]. 

Immigrants are at a higher risk than the general popu-
lation of becoming HIV infected [4-6]. Additionally, 
immigrants are more likely than the general population 
to have poor access to HIV education or health services 
[5-14]. Immigrants are people who go into a foreign 
country on their own volition to establish permanent 
residence; refugees are those who are uprooted from 
their homes when fleeing danger or persecution and who 
receive special status in order to be given asylum in a 
host country [15,16]. Although the psychological profile 
of refugees has little in common with immigrants, there 
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is a tendency to group immigrants and refugees together. 
However, refugees in the United States can adjust their 
official status to immigrants after a year of residence [15]. 
The Sudanese and Bantu Somali people in the United 
States are refugees [17,18], who may or may not have 
adjusted their status to immigrants; in this paper, they 
will be considered immigrants.  

The Sudanese immigrant population in Omaha, Ne-
braska, which is the highest immigrant population from 
Africa in this state, is estimated at 5000 to 7000 [19], but 
their HIV prevalence is not known [20]. Sudan is North 
Africa and the Middle East region’s worst HIV-affected 
country [9,13,21,22]. The prevalence of HIV infection in 
Sudan was estimated at 1.6% in 2005, representing 
nearly 80% of HIV cases in the region [12,22]. About 2% 
of the adult population in Sudan was estimated to be liv-
ing with HIV at the end of 2003 [23]. Sudan’s HIV epi-
demic is concentrated in the south of the country, which 
is where most of the immigrant population in Omaha 
originated from [19,20]. Studies in Sudan report poor 
HIV/AIDS knowledge and high-risk behavior among 
southern Sudan populations [22,24,25].  

Bantu Somali immigrants in Nebraska are the second 
highest African immigrant population in the state. Their 
population in Nebraska is estimated at 2500; only 300 
live in Omaha [20]. Bantu Somali people historically 
were slaves brought to Somalia from Tanzania, Mozam-
bique, and Malawi, and they were marginalized in Soma-
lia [19,26]. Bantu Somalis therefore have little in com-
mon with other Somalis. During the civil war in Somalia 
in 1991, about 12,000 Bantu Somalis were displaced to 
Kenya, where they faced mistreatment in camps, includ-
ing rape of women and beatings of men. In 1999 their 
population in the three refugee camps in Kenya was 
about 133,000 [26]. At that time, the United States des-
ignated the Bantu Somali refugees in the camps as per-
secuted and possible refugees to the United States, and 
they started arriving in the United States in 2003[19,26]. 
Somalia, although ranked among the world’s least-de-
veloped countries, has a low prevalence of HIV/AIDS of 
0.8% - 0.9% [27], but it is believed that HIV infection 
among Bantu Somali immigrants could be higher, as is 
common for refugees from war-torn regions [6,8,24, 
28-31]. Estimates of HIV prevalence for Bantu Somali in 
Kenyan refugee camps or in Nebraska are not known. 

HIV prevalence is low in Nebraska, estimated at 
0.004% [32,33], but the CDC reported that in 2003, 25% 
of all persons with HIV infection had not sought testing 
and were unaware of their status [34,35]. Given that HIV 
incidence is high in war-torn populations and subse-
quently in refugee populations [6,24,28,29,31], that Su-
dan has high rates of HIV infection, and that the HIV 
status for immigrants in Nebraska is not known, HIV 
may be more frequent among these immigrants, particu-

larly women. HIV is of increasing concern in women in 
Africa [36,37] and it could also be worse for women 
immigrants than for male immigrants [6,37]. Women 
face a range of HIV-related risk factors and vulnerabili-
ties that men and boys do not, many of which are em-
bedded in the social relations and economic realities of 
their societies [36,38-44]. The vulnerability of women 
and girls to HIV infection stems not simply from igno-
rance, but from their pervasive disempowerment [36, 
38-40,42-44]. Additionally, most of the transmission in 
both the Sudanese and Bantu Somali populations is het-
erosexual [40]. We therefore carried out this study to 
assess knowledge, attitudes, beliefs, and practices re-
garding HIV infection and prevention among Sudanese 
and Bantu Somali women immigrants of reproductive 
age. Because studies of this nature in this population are 
limited, this study was of critical importance. 

2. METHODS 

2.1. Study Design 

A needs assessment on the knowledge levels, attitudes, 
beliefs, and practices about HIV infection and AIDS was 
conducted for 100 Sudanese and Bantu Somali immi-
grant women who resided in Omaha, Nebraska, between 
April and July 2006. An interview and a test were ad-
ministered to all eligible women who agreed to partici-
pate, had the study explained to them, and initialed an 
“unsigned” informed consent. With the help of the inter-
viewers and interpreters, women first completed a test, 
and then completed the questionnaire. Two trained re-
search assistants administered the questionnaire to the 
women, usually in their homes, with the help of two in-
terpreters, one for Arabic-speaking subjects and the other 
for Nuer-speaking subjects. Due to the sensitivity of the 
questions, the interviews were administered to each 
woman face-to-face in private. Each interview lasted 
approximately 2 hours. The median time taken to com-
plete the questionnaire was 30 minutes and ranged from 
15 to 150 minutes. A sample size of 100 women would 
give us 80% power to detect the difference of 25% in 
correct knowledge of HIV between demographic groups. 
Since this study was descriptive, this number was appro-
priate.  

2.2. Participants 

Sudanese and Bantu Somali immigrant women aged 
19 years and older who resided in Omaha, Nebraska, 
were recruited for this study. This population included 
women born in Africa and first generation children born 
in the United States. Women were recruited to this study 
with the assistance of the Southern Sudan Community 
Association, a local resettlement organization. A con-
venience sample of women from local homeless shelters, 
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refugee resettlement centers, churches, and individual 
homes was approached to participate in the study. 

2.3. Measures 

Previously validated questionnaires that have been 
used by organizations such as the World Health Organi-
zation, the United Nations Program on HIV/AIDS, and 
the CDC, and in similar studies [19,45,46] were adapted 
for this study. The questionnaire and pretest were trans-
lated into Arabic and Nuer and were pilot tested before 
use. The test contained 50 yes/no questions on mode of 
transmission of HIV infection, safe sex practices, and 
beliefs about HIV infection. The questionnaire aimed at 
soliciting information on the knowledge levels, attitudes, 
beliefs, and practices about HIV infection and AIDS. The 
questionnaire contained 116 items and was divided into 
five major sections: 1) demographic; 2) socioeconomic 
status; 3) knowledge about HIV/AIDS and safer sex; 4) 
attitudes about HIV/AIDS, and 5) knowledge about risk 
behavior. 

2.4. Knowledge Scores 

Knowledge scores were created from the pretest ques-
tions for three categories: transmission, safe sex, and 
protection. The transmission score is the number of cor-
rect answers out of 14 possible from questions about 
HIV/AIDS transmission. The safe sex score is the num-
ber of correct answers out of 5 possible from questions 
about safe sex. The protection score is the number of 
correct answers out of 9 possible from questions about 
HIV/AIDS protection. 

2.5. Statistical Analysis 

Fisher’s exact test was used to compare individual 
questions by demographic groups. The knowledge scores 
were compared between the groups with either t-tests or 
ANOVA. If significant differences were found pairwise, 
comparisons were made, with p-values adjusted for mul-
tiple comparisons using Tukey’s method. All analyses 
were performed using SAS 9.1 (SAS Institute, Cary, 
NC).  

2.6. Ethical Considerations 

A letter of support and permission to study this popu-
lation was obtained from the Southern Sudan Commu-
nity Association, and Institutional Review Board ap-
proval was obtained from the University of Nebraska 
Medical Center. Given the high level of stigma and sen-
sitivity of the questions asked in this needs assessment, 
interviewers emphasized that participants were free to 
decline to answer any questions anytime during the in-
terview. Interpreters were trained regarding confidential-

ity. A total of 100 women who met the eligibility criteria 
were interviewed face-to-face with the assistance of in-
terpreters after an unsigned informed consent form had 
been explained to them and they had verbally agreed to 
participate and had initialed the consent form.  

3. RESULTS 

3.1. Demographic Characteristics of the 
Respondents 

Demographic characteristics of the study population 
are summarized in Table 1. Of the 100 women who were 
interviewed, 86 were Sudanese immigrants and 14 were 
Bantu Somali immigrants. Prominent tribes were Nuer 
(26%) and Dinka (24%), and most women (64%) had 
lived in Omaha between 1 and 5 years. About 55% of the 
women were aged between 25 and 35 years, their median 
age was 30 years, ranging between 19 and 47 years. 
About 67% of the women was either married or living as 
married. Twenty-eight percent of the women had no 
education, 36% had a primary school education, 22% 
had a high school education, and 14% had a college 
education. The number employed (49%) was almost the 
same as the number who were not employed. A few 
women (29%) earned $1000 per month and more, and 
the majority of the women (87%) and their families 
rented a home. 

3.2. Health History and Sexual Patterns 

Table 2 summarizes the health and sexual history of 
this study population. In the last year, 24% of the women 
had not had a regular sex partner, 25% had had two to 
four sexual partners, and 76% had had one sexual partner. 
About 71% of the women had been pregnant after com-
ing to the United States. Thirty-two percent had not been 
tested for HIV (n = 10) or were unsure (n = 13) if they 
had been tested. Seven of these 10 (70%) had not been 
told where to go to be tested, although 6 of 10 (60%) 
were interested in having an HIV test, as were 73% of all 
the women in the study. Two women had been told they 
had HIV infection, and 3 women had been told they had 
a sexually transmitted disease. 

3.3. Knowledge about HIV/AIDS 

About 81% of the women knew that HIV causes or 
leads to AIDS, 61% thought results from HIV tests are 
always right, and 22% thought HIV/AIDS can be cured. 
About 76% of the women knew that the right medicines 
can help people who have HIV/AIDS live longer. Com-
pared to Sudanese women, Bantu Somali women were 
less likely to agree that HIV causes or leads to AIDS (p = 
0.010) and were less likely to agree that the right medi-  
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Table 1. Demographic characteristics of 100 Sudanese and Bantu Somali women interviewed on the HIV/AIDS Project, 2006. Mean 
HIV/AIDS knowledge scores are given for each characteristic. 

   Transmission Knowledge Score Safe Sex Knowledge Score Protection Knowledge Score

 Freq. Percent Mean (SD) P-value Mean (SD) P-value Mean (SD) P-value 

Country of origin         

Sudan 86 86% 10.2 (2.4) 0.27 3.2 (1.2) 0.0014 6.3 (1.8) 0.56 

Somalia 14 14% 9.5 (2.2)  1.3 (1.7)  6.6 (1.6)  

Tribe         

Nuer 26 26% 9.7 (1.9) 0.088 3.3 (1.2) <0.0001 6.0 (1.9) 0.0047 

Dinka 24 24% 10.7 (2.5)  2.9 (1.0)  6.9 (1.2)  

Acholi 7 7% 8.4 (4.5)  2.6 (2.0)  4.4 (3.0)  

Kiziguwa 9 9% 9.7 (1.8)  2.0 (1.8)  7.3 (1.6)  

Maimai 5 5% 9.2 (2.9)  0 (0)  5.4 (0.9)  

Other 29 29% 10.8 (1.7)  3.4 (1.0)  6.7 (1.5)  

Years lived in Omaha         

<1 15 15% 10.3 (1.8) 0.77 3.0 (1.2) 0.49 6.9 (1.7) 0.32 

1-5 64 64% 10.2 (2.6)  2.8 (1.5)  6.4 (1.7)  

>=5 21 21% 9.8 (1.9)  3.2 (1.2)  6.0 (2.2)  

Age group         

<25 22 22% 10.0 (2.9) 0.96 2.5 (1.6) 0.24 6.6 (2.1) 0.81 

25-35 55 55% 10.2 (2.0)  3.0 (1.3)  6.3 (1.6)  

>35 23 23% 10.1 (2.7)  3.0 (1.4)  6.3 (2.0)  

Marital status         

Married/Living together 67 67% 10.4 (1.8) 0.27 2.9 (1.5) 0.87 6.6 (1.6) 0.34 

Single 11 11% 9.5 (3.7)  2.7 (1.5)  6.3 (2.5)  

Sepa-
rated/Divorced/Widowed 

22 22% 9.6 (3.0)  3.0 (1.2)  5.9 (1.9)  

Education         

No education 28 28% 9.6 (2.0) 0.055 2.1 (1.6) 0.0010 6.1 (1.7) 0.76 

Primary school 36 36% 9.9 (2.4)  3.0 (1.3)  6.6 (2.0)  

High school 22 22% 10.3 (2.6)  3.1 (1.0)  6.3 (1.7)  

College 14 14% 11.6 (1.9)  3.9 (1.0)  6.6 (1.7)  

Employed         

Yes 49 49% 10.5 (1.8) 0.096 3.3 (1.0) 0.0094 6.4 (1.7) 0.89 

No 51 51% 9.8 (2.7)  2.6 (1.6)  6.4 (1.9)  

Family income/month         

<$500 13 13% 9.2 (4.5) 0.062 1.9 (1.2) 0.0095 5.9 (2.4) 0.40 

$501 - 1000 21 21% 9.7 (1.9)  3.3 (1.1)  6.0 (1.8)  

$1001 - 1500 17 17% 10.2 (1.3)  3.2 (1.0)  6.2 (1.3)  

>$1500 12 12% 11.8 (1.8)  3.6 (1.2)  6.8 (2.2)  

Unreported 37 37% 10.1 (1.9)  2.6 (1.6)  6.7 (1.6)  

Residence         

Own home 11 11% 10.6 (1.7) 0.42 3.2 (1.1) 0.49 6.5 (2.1) 0.71 

Rent 87 87% 10.0 (2.4)  2.9 (1.4)  6.3 (1.8)  

Other 2 2%       

Transmission Knowledge Score is scored from 0 to 14. Safe Sex Knowledge Score is scored from 0 to 5. Protection Knowledge Score is scored from 0 to 10. 
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Table 2. HIV infection related health history for 100 Sudanese and Bantu Somali women interviewed on the HIV/AIDS project; 
2006. 

Question Frequency Percent 

Do you have a husband or a regular sex partner?   

Yes 76 76.0 

No 24 24.0 

Number of sex partners   

0 3 3.0 

1 71 71.0 

2 - 4 23 23.0 

Unreported 3 3.0 

How many sex partners have had in the past 1 year   

0 24 24.0 

1 76 76.0 

Have you been pregnant since you came to the United States?   

Yes 71 71.0 

No 26 26.0 

Not sure 3 3.0 

If you had been pregnant since coming to the USA, were you ever tested for HIV?   

Yes 47 67.1 

No 10 14.3 

Not sure 13 18.6 

If you had been pregnant since coming to the USA and not tested for HIV, were you told where to go to be 
tested for HIV? 

  

Yes 6 16.7 

No 25 69.4 

Not sure 5 13.9 

If you were tested for HIV, what was the result?   

Negative 53 53.0 

Not sure 45 45.0 

No response 2 2.0 

Have you ever been told that you have HIV/AIDS?   

Yes 2 2.0 

No 87 87.0 

Not sure 11 11.0 

Have you ever been told that you have a sexually transmitted disease such as Chlamydia, gonorrhea, syphilis   

Yes 3 3.0 

No 94 94.0 

Not sure 3 3.0 

Would you like to have an HIV test?   

Yes 73 73.0 

No 26 26.0 

Not sure 1 1.0 
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cines can help people who have HIV/AIDS live longer (p 
= 0.024). Women who had no education or a primary 
school education were more likely than women with a 
high school or college education to indicate that HIV test 
results are always right (p = 0.001), while women with a 
high school or college education were more likely to 
indicate that there are things one can do to protect one-
self against HIV/AIDS (p = 0.018).  

3.4. Knowledge about Modes of HIV  
Transmission 

Fourteen questions addressed the ways that HIV can 
be transmitted and knowledge of transmission by bodily 
fluids [data not shown]. About 50% of the women re-
ported that HIV can be transmitted by a mosquito or 
other insect bite. At least 14% of the women thought 
HIV can be transmitted by swimming in the same pool as 
someone who has HIV/AIDS, and 16% were not sure. 
About 36% of the women thought that HIV can be 
transmitted by sharing a spoon or fork with someone 
who has HIV/AIDS. Most women (82%) knew that 
HIV/AIDS cannot be transmitted by sharing food with 
someone who has HIV/AIDS. The majority of the 
women (85%) knew that HIV/AIDS cannot be transmit-
ted by shaking hands with someone who has HIV/AIDS. 
Sixteen percent of the women reported that HIV/AIDS 
can be transmitted by exposure to the coughing or 
sneezing of someone who has HIV/AIDS. Regarding 
whether HIV/AIDS can be transmitted by kissing some-
one on the mouth who has HIV/AIDS, 39% agreed, 39% 
disagreed, and the rest were not sure. About 20% of the 
women reported that HIV can be transmitted by using a 
public bathroom.   

Bantu Somali women were more likely than Sudanese 
women to indicate that HIV/AIDS can be transmitted by 
a mosquito bite or other insect bite (p = 0.002), by 
swimming in the same pool as someone who has the 
disease (p = 0.0001), by sharing a spoon or folk with 
someone who has the disease (p = 0.04), by kissing 
someone on the mouth who has the disease (p = 0.032), 
and by using a public bathroom (p = 0.042). These find-
ings were similar for women of all education levels (p 
values = 0.001, 0.03, 0.05, and 0.02 for women with no 
education, a primary school education, a high school 
education, and a college education, respectively). Unem-
ployed women (p = 0.012) were more likely than em-
ployed women to indicate that one can get HIV/AIDS 
from a mosquito bite. 

In general women had good knowledge on the trans-
mission of HIV/AIDS by bodily fluids. The majority of 
women (93%) knew that HIV/AIDS can be transmitted 
by sharing a razor for shaving with someone who has 
HIV/AIDS, by reusing sharp medical equipment that has 
bodily fluids on it from someone who had HIV/AIDS, 

and by using the same needle to take drugs as someone 
who has HIV/AIDS. About 96% of the women knew that 
HIV/AIDS can be transmitted by getting a blood transfu-
sion from someone who has HIV/AIDS. About 77% of 
the women believed that a mother who has HIV/AIDS 
can transmit it to her child during childbirth. Bantu So-
mali women were less likely than Sudanese women (p = 
0.005) to report that a mother can transmit HIV/AIDS to 
her child during childbirth, as were unemployed com-
pared to employed women (p = 0.024). Also, 76% of the 
women knew that a mother who has HIV/AIDS can 
transmit it to her child by breastfeeding.  

The above 14 questions were scored as correct and 
incorrect responses (Table 1). The overall mean for 
transmission score was 10.1 (SD = 2.3, range 0 to 14). 
There were no statistically significant differences in the 
mean score of women responding correctly to HIV/AIDS 
transmission questions by country of origin, tribe, the 
number of years lived in Omaha, age group, marital 
status, education, employment status, family income, or 
owning or renting their residence. 

3.5. Knowledge of Safer Sex  

Women had mixed views on sexual transmission of 
HIV/AIDS [data not shown]: 27% did not know that a 
person can get HIV/AIDS the first time he or she has sex, 
24% disagreed or were unsure that safe sex means hav-
ing protected sex, and 32% disagreed or were unsure that 
protected sex means your partner wearing a condom 
even for foreplay. Seventy-six percent of the women 
agreed that heterosexual sex means men having sex with 
a woman, and 43% disagreed or were unsure that homo-
sexual sex means men having sex with men or women 
having sex with women. Women had poor knowledge 
about anal sex: 13% disagreed that anal sex is performed 
only when a man is having sex with another man, and 
41% were not sure.  

Women who had a high school or college education 
were more likely than women who had no education or a 
primary school education to agree that safe sex means 
having protected sex (p = 0.01), protected sex means 
your partner wearing a condom even for foreplay (p = 
0.01), and anal sex is performed only when a man is 
having sex with another man (p = 0.01). Bantu Somali 
women were more likely than Sudanese women to agree 
that safe sex means having protected sex (p = 0.001), 
protected sex means your partner wearing a condom 
even for foreplay (p = 0.02), and anal sex is performed 
only when a man is having sex with another man (p = 
0.05). Bantu Somali women were more likely than Su-
danese women to report that heterosexual sex is men 
having sex with women (p = 0.0001) and homosexual 
sex is men having sex with men and women having sex 
with women (p = 0.02). Employed women were more 
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likely than unemployed women to indicate that safe sex 
means having protected sex (p = 0.03) and that hetero-
sexual sex means men having sex with women, (p = 
0.02). 

Five questions formed the scores on knowledge about 
safer sex (Table 1). The overall mean for safe sex score 
was 2.9 (SD = 1.4, range 1 to 5). There were statistically 
significant differences in the mean score of women get-
ting correct responses for knowledge about safer sex by 
country of origin, tribe, education, employment status, 
and family income. Tribal differences were found be-
tween MaiMai and Acholi, Dinka, Kiziguwa, and Neur. 
There were marginal group differences for no education 
compared to a primary school education (p = 0.064) but 
significant differences between no education compared 
to a high school education (p = 0.04) and no education 
compared to a college education (p = 0.001). Also, there 
were group differences between those with income of 
<$500 compared to those with income $501 - $1000 (p = 
0.038) and between those with income < $500 compared 
to those with income > $1500 (p = 0.021). 

3.6. Knowledge about Sexual Protection 

Nine questions formed the knowledge about sexual 
protection score, and women had varied responses on 
these issues. Seventy-six percent knew that wearing an 
amulet around the waist does not protect a person against 
HIV/AIDS, only 27% thought that limiting the number 
of people one has sex with protects a person against 
HIV/AIDS, and 19% did not know that taking antibiotic 
drugs before having sex does not protect a person against 
HIV/AIDS. Thirty-three percent of the women did not 
know that using a condom during sex protects a person 
against HIV/AIDS, and 44% of the women disagreed or 
were unsure that not having sex protects a person against 
HIV/AIDS. 

Bantu Somali women were more likely than Sudanese 
women to believe that wearing an amulet around the 
waist protects a person against HIV/AIDS (p = 0.01). 
About 21% of the women agreed or were unsure that 
having sex only with people who look healthy protects a 
person against HIV/AIDS, and 29% of the women 
thought that men who do not have sex with other men are 
protected against HIV/AIDS. Only 45% of the women 
believed that not having sex with prostitutes (sex work-
ers) protects a person against HIV/AIDS, and about 16% 
of the women believed that seeing a traditional healer 
does not protect a person against HIV/AIDS. Women 
with a high school or college education were more likely 
than uneducated women or women with a primary school 
education to believe that not having sex with prostitutes 
(sex workers) protects a person against HIV/AIDS (p = 
0.03). About 55% of the women agreed that using sterile 

needles to inject drugs protects a person against HIV/ 
AIDS; 35% disagreed, and 10% were not sure. 

The overall mean for protection score was 6.4 (SD = 
1.8, range 1 to 9). Only the mean scores for tribe were 
statistically significantly different from each other. The 
mean score was different for Acholi compared to Dinka, 
Kiziguwa, and other. There were no statistically signifi-
cant differences in mean score of knowledge about pro-
tection against HIV/AIDS by country of origin, years 
lived in Omaha, age group, marital status, education, 
employment status, family income, or whether they owned 
or rented their residence. 

3.7. Beliefs about Safer Sex 

In terms of condom use, women were asked several 
questions about using condoms (Table 3). About 84% 
had not used a condom, 53% indicated that they would 
not want to use a condom without spousal or partner ap-
proval, and 61% indicated they would still have sex 
without a condom even if they suspected infidelity. 
Women were asked about their beliefs on condom use: 
36% agreed with the statement, “I believe that that using 
a condom during sexual intercourse reduces sexual 
pleasure,” and 25% agreed with the statement, “I believe 
that if I had sex several times with a man, he would be 
safe, no need to use condom.” Women with no education 
or a primary school education were more likely than 
women with a high school or college education to agree 
with that statement (p = 0.001). Women who had used a 
condom were more likely than women who had not used 
a condom to believe that people can get HIV the first 
time they have sex (p = 0.018) and that people with HIV 
should be separated from society (p = 0.018). Women 
who refused to have sex without a condom if a partner 
had been unfaithful were more likely than women who 
used a condom to agree that the right medicines can help 
people live longer (p = 0.010), HIV can be transmitted by 
sharing needles (p = 0.049), a mother who has HIV/ 
AIDS can transmit it to her child by breastfeeding (p = 
0.031), safe sex means protected sex (p = 0.021), and 
heterosexual sex means men having sex with women (p 
= 0.0001). About 59% disagreed with the statement, “I 
believe that I will be safe if I perform oral sex without 
protection.” The women’s intentions about safer sex 
were also solicited (Table 3). Ninety-four percent of the 
women intended to have sex with one partner. About 
27% of the women disagreed with the statement, “I in-
tend to and make sure that if I have sex with a new part-
ner, they are tested and retested at 6 months,” with Bantu 
Somali women being less likely than Sudanese women to 
agree with that statement (p = 0.05).  

3.8. Moral Beliefs about HIV/AIDS 

Women were asked to respond to statements on their  
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Table 3. Beliefs safer sex for 100 Sudanese and Bantu Somali women interviewed on the HIV/AIDS project; 2006. 

Belief Frequency Percent

Have you ever used a condom as a means of protection against HIV/AIDS with your sexual partner   

Yes 13 13.00

No 84 84.00

Not sure 3 3.00 

The reason I do not prefer a condom is because my husband or partner does not approve of it   

Agree 53 53.0 

Disagree 26 26.0 

Not sure 21 21.0 

If you suspect that your husband or regular partner is having sex with other women do you refuse to have sex with him 
without a condom 

  

Yes 61 61.00

No 34 34.00

Not sure 5 5.00 

I believe that that using a condom during sexual intercourse reduces sexual pleasure   

Agree 36 36.0 

Disagree 18 18.0 

Not sure 46 46.0 

I believe that if I had sex several times with a man, he would be safe, no need to use condom   

Agree 25 25.0 

Disagree 53 53.0 

Not sure 22 22.0 

I believe that I will be safe if I perform oral sex without protection   

Agree 13 13.0 

Disagree 59 59.0 

Not sure 28 28.0 

I believe that only men who have sex with men and those who use illegal drugs get HIV/AIDS   

Agree 43 43.0 

Disagree 38 38.0 

Not sure 19 19.0 

I intend to have sex with one partner   

Agree 94 94.0 

Disagree 5 5.0 

Not sure 1 1.0 

I intend to and make sure that if I have sex with a new partner, they are tested and retested at 6 months   

Agree 73 73.0 

Disagree 16 16.0 

Not sure 11 11.0 
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Table 4. Moral and gender beliefs about HIV/AIDS for 100 Sudanese and Bantu Somali women interviewed on the HIV/AIDS pro-
ject; 2006. 

Belief Frequency Percent 

I believe that people get HIV/AIDS as a punishment for doing something wrong   

Agree 38 38.0 

Disagree 56 56.0 

Not sure 6 6.0 

I believe that someone who gets HIV/AIDS deserves to suffer   

Agree 34 34.0 

Disagree 57 57.0 

Not sure 9 9.0 

I believe that people with HIV/AIDS should be separated from the rest of society   

Agree 46 46.0 

Disagree 45 45.0 

Not sure 9 9.0 

I believe that getting AIDS is a punishment from God   

Agree 25 25.0 

Disagree 68 68.0 

Not sure 7 7.0 

I believe that God decides who gets HIV/AIDS   

Agree 11 11.0 

Disagree 82 82.0 

Not sure 7 7.0 

I believe that women should not experience pleasure during sex   

Agree 15 15.0 

Disagree 63 63.0 

Not sure 22 22.0 

I believe that men should make the decision about when and how to have sexual intercourse   

Agree 40 40.0 

Disagree 53 53.0 

Not sure 7 7.0 

 
moral beliefs about HIV/AIDS (Table 4). Thirty-eight 
percent of the women agreed with the statement, “I be-
lieve that people get HIV/AIDS as a punishment for do- 
ing something wrong”; 34% agreed with the statement, 
“I believe that someone who gets HIV/AIDS deserves to 
suffer”; 46% agreed with the statement, “I believe that 
people with HIV/AIDS should be separated from the rest 
of society”; and 25% agreed with the statement, “I be-
lieve that getting AIDS is a punishment from God.” But,  

82% disagreed with the statement, “I believe that God 
decides who gets HIV/AIDS.” 

Bantu Somali women were more likely than Sudanese 
women to agree that God decides who gets HIV/AIDS (p 
= 0.02). With regards to of how women viewed their role  
versus men, in terms of sexual intercourse (Table 3), at 
least 15% of the women agreed with the statement, “I 
believe that women should not experience pleasure dur-
ing sex,” and 40% agreed with the statement, “I believe 
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that men should make the decision about when and how 
to have sexual intercourse.” 

4. DISCUSSION 

We had a unique opportunity to interview Sudanese 
and Bantu Somali immigrant women living in Omaha, 
Nebraska, on their knowledge, attitudes, and beliefs re-
garding HIV/AIDS. We found that a quarter of these 
immigrant women had more than one sex partner and 
that about 70% had not been tested for HIV but ex-
pressed a desire to be tested. Employment rate was high 
among this group. The education level was low among 
this group and is of great concern, as it seems to impact 
knowledge about HIV infection and its transmission. 
Condom use among these women was very low and is 
another source of concern, particularly because 25% had 
more than one sex partner. Moral issues and gender dis-
parities as they relate to sex and acquiring HIV infection 
still play a significant role in this population. 

Many women in this group had a regular sex partner, 
but a worrisome 23% of the respondents had two to four 
sex partners. This is not an uncommon finding for immi-
grant populations, given the difficult situation they find 
themselves in, which makes them prone to promiscuous 
behavior, as was reported in other studies [24,31,46-48]. 
A significant number of women had been pregnant after 
they came to the United States, most of who had not been 
tested for HIV infection, did not know where they could 
be tested, wanted to be tested. Systems factors in Omaha 
may have affected the women’s ability to access volun-
tary counseling and testing for HIV. Often, structural, 
cultural, and linguistic barriers; stigma; discrimination; 
xenophobia; and exploitation decrease or discourage ac- 
cess to HIV/AIDS education or health services [6,15-19, 
47-53]. 

The employment rate is quite high for this population, 
where 50% were employed compared to 26.5% of women 
in Sudan being in the labor force and 7.6% formally em-
ployed in professional jobs in 2004 [54]. Refugees in 
Nebraska can get cash assistance and medical assistance 
only for the first eight months after they arrive in the 
United States and get a certain percent of benefits on a 
sliding scale thereafter only if they are employed or at-
tending school [55]. Therefore, most women have to 
work. The available benefits are minimal and the salaries 
in general are very low (29% earned $1000 per month or 
more). Unemployment can result in risky sexual behavior, 
sex in return for favors, and prostitution. Studies have 
shown that lack of employment, economic difficulties, 
and poverty, are risk factors for risky sexual behavior and 
HIV [47,56-58]. 

We found that the level of education among this group 
was low, a significant cause of concern. A significant 

proportion of the study population (36%) had only a 
primary school education, 28% had no education at all, 
22% had a high school education, and only 14% had at-
tended college. A low level of education is common in 
refugee populations [19,46] and in African countries, 
where the average literacy rate was 60%, adult literacy at 
46%, in 2000 [59] In most African countries, education 
of women is nonexistent or minimal. According to World 
Bank estimates for 2002, the literacy rate in adults aged 
15 years and older was 60 percent. In 2000 the compara-
ble figure was almost 58 percent (69 percent for males, 
46 percent for females); youth illiteracy (ages 15 - 24) 
was estimated at 23 percent, and a gender gap of 23% 
[60]. Somalia, although not necessarily representative of 
Bantu Somali immigrants, has not reported its literacy 
level since 1990 [60]. The link between education and 
risk of HIV is unclear. Studies in Africa have linked 
higher education level with increased risk of HIV infec-
tion [61-63]. In essence, having an education cannot be 
interpreted as having significant knowledge of HIV and 
its transmission. However, other studies have found a 
protective effect of a higher education level [36,62,64, 
65]. 

Although the role of higher education in understanding 
HIV infection is debatable, education may facilitate be-
havior change and promote the adoption of safer sexual 
behaviors, including condom use [36,51,63]. In their 
review, Hargreaves and Glynn concluded that new HIV 
infections were increasingly seen among less educated 
women [61]. 

There was a general lack of knowledge among the 
women in this study about HIV/AIDS and whether it 
could be cured, thus was more evident among Bantu 
Somali and less educated women had poor knowledge. 
Bantu Somali women have lived in refugee camps since 
the 1990s [18,26], where there would have been little 
opportunity to learn about health issues relating to HIV 
infection. Conflicting notions exist on the relationship 
between lack of knowledge and HIV/AIDS infection, 
with some studies some studies reporting a connection 
[24,43-46,49,56], while others studies not finding that 
relationship [6,66].  

In general, this study population had poor knowledge 
about HIV transmission. Regarding the common HIV 
transmission myths, there was poor knowledge on HIV 
transmission for Bantu Somali, less educated, unem-
ployed women, and newer immigrants. These results 
show a lack of knowledge and understanding of HIV 
transmission, poses a significant risk for acquiring HIV 
and other sexually transmitted diseases. Some studies 
found similar findings to ours [19,24,43,45,46], some 
found mixed results [24,49-50,64], while others found no 
relationship [6,67].  

Knowledge among this study’s participants on trans-
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mission by bodily fluids was encouraging, and this find-
ing is consistent with other studies [49,68]. Half of the 
women knew that using sterile needles could protect a 
person against HIV infection, but this mode of transmis-
sion is responsible for fewer cases of HIV transmission 
than other modes. Knowledge of mother-to-child trans-
mission was fair, an uncommon finding by other studies 
[67], and three quarters of the single and unemployed 
and Bantu Somali women had the poorest knowledge. 
On scoring of the 14 questions on HIV transmission, 
there were differences among these women by socio- 
demographic characteristics. 

Less educated, unemployed, and Bantu Somali women 
had poor knowledge of safer sex. Differences for this 
population in knowledge of safer sex were also seen 
based on tribe and income level. About 25% of the 
women did not understand the meaning of protected sex. 
Oral sex was seen as protective. The poor knowledge on 
safer sex is consistent with other studies [19,44,46]. 
Some of the women had a moderate amount of knowl-
edge about sexual protection myths, as has been reported 
by other studies [19,46,58,68], but Bantu Somali women 
and newer immigrant women had poor knowledge on 
this issue. Many study participants judged a HIV risk by 
a person’s appearance and whether a person engaged in 
prostitution. Newer immigrant women still believe that 
people can protect themselves against HIV infection by 
consulting a traditional healer. Tribal differences were 
seen in responses to sexual protection questions. 

The low rates of condom use in this group are another 
source of concern: 84% of the women had never used a 
condom. Of these, 53% do not use a condom because 
their partner does not approve, and 25% believe that 
having sex several times with a man reduces the chances 
of getting infected. Only two-thirds of the women would 
refuse to have sex if they suspected that their husband 
was promiscuous. Use of condoms with regard to HIV 
infection prevention has always been challenging, as 
reported by other studies from Africa [40,43,44,66-68], 
and from other refugee populations [6,19,46,49]. The 
finding that condoms were thought to reduce sexual 
pleasure is in agreement with findings from other studies 
[40,45,46,48,49,66]. More worrisome was that a quarter 
of the women reported that if they had used condoms 
during sex for a period of time with a partner, they would 
feel safe.  

Moral issues played a significant role in this popula-
tion: over a third of the women connected acquiring HIV 
infection to immorality and saw HIV infection as a pun-
ishment from God, although a few saw this as God’s will. 
Other studies have found similar findings [43,51,66]. 
Men were seen as having control during sex. This finding 
is common in African countries, which are patriarchal 
and where women are not empowered, including about 
having control over their bodies [40,44,66]. Intentions 

toward safer sex for the most part were positive, but ex-
cept among Bantu Somali, separated, divorced, and 
widowed women. 

5. STRENGTH OF THE STUDY 

Nonetheless, this study is one of the few to be carried 
out in this population and the first women-only study in 
this population. This study underscores the importance of 
women in immigrant populations, as women’s views and 
knowledge tend to affect the health of families in a given 
population. The study is the first step in identifying needs 
for HIV/AIDS education, and if followed by targeted 
health education messages, will be critical for preventing 
HIV/AIDS burden in similar populations. 

6. LIMITATIONS OF THE STUDY 

This study had some limitations. A potential difficulty 
was the language barrier, which was minimized by em-
ploying a Sudanese student, using interpreters, and trans- 
lating the consent form and questionnaires. It is possible 
that just by explaining some of the survey items during 
the interviews could have influenced the responses to-
wards more positive picture about the knowledge of 
HIV/AIDS. Another concern was the sensitivity of ques-
tions asked, which was overcome by using interviewers 
who were mature black females and recent immigrants 
from the same or an adjacent country as the study popu-
lation. A convenience sample was drawn for this study, 
and thus may not be representative of the Sudanese and 
Bantu Somali women in Omaha, Nebraska.  

7. CONCLUSION 

In conclusion, our results suggest that a lower level of 
education impacts knowledge of transmission and pre-
vention of HIV. Therefore there is need to develop an 
education program to specifically target these women 
and educate them about HIV transmission and the means 
by which they can protect themselves. The fact that few 
women had been tested for HIV and that the majority of 
these women expressed the desire to be tested may indi-
cate some disconnect between the needs and the delivery 
system priorities, and thus needs to be addressed. Lim-
ited data, particularly for women, on HIV/AIDS exists in 
this population. This study underscores the need to shape 
policy regarding access to care for immigrants. Thus, 
studies such as this one will assist policy makers and 
resettlement agencies to plan for interventions in these 
communities. Although our study interviewed 100 
women, there is need to expand services to more immi-
grant women in Nebraska. Health education programs 
which are culturally sensitive will help reduce barriers to 
HIV/AIDS education in this immigrant population and in 
similar settings. 
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