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Abstract

Introduction

The burden of non-communicable diseases (NCDs) is growing in sub-Saharan Africa com-

bined with an already high prevalence of infectious disease, like HIV. Engaging the formal

employment sector may present a viable strategy for addressing both HIV and NCDs in

people of working age. This study assesses the presence of three of the most significant

threats to health in Namibia among employees in the formal sector: elevated blood pres-

sure, elevated blood glucose, and HIV and assesses the knowledge and self-perceived risk

of employees for these conditions.

Methods

A health and wellness screening survey of employees working in 13 industries in the formal

sector of Namibia was conducted including 11,192 participants in the Bophelo! Project in

Namibia, from January 2009 to October 2010. The survey combined a medical screening

for HIV, blood glucose and blood pressure with an employee-completed survey on knowl-

edge and risk behaviors for those conditions. We estimated the prevalence of the three con-

ditions and compared to self-reported employee knowledge and risk behaviors and

possible determinants.

Results

25.8% of participants had elevated blood pressure, 8.3% of participants had an elevated

random blood glucose measurement, and 8.9% of participants tested positive for HIV. Most

participants were not smokers (80%), reported not drinking alcohol regularly (81.2%), and

had regular condom use (66%). Most participants could not correctly identify risk factors for

hypertension (57.2%), diabetes (57.3%), or high-risk behaviors for HIV infection (59.5%). In
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multivariate analysis, having insurance (OR:1.15, 95%CI: 1.03 – 1.28) and a managerial

position (OR: 1.29, 95%CI: 1.13 – 1.47) were associated with better odds of knowledge of

diabetes.

Conclusion

The prevalence of elevated blood pressure, elevated blood glucose, and HIV among

employees of the Namibian formal sector is high, while risk awareness is low. Attention

must be paid to improving the knowledge of health-related risk factors as well as providing

care to those with chronic conditions in the formal sector through programs such as work-

place wellness.

Background
The burden of non-communicable disease (NCDs) is growing in sub-Saharan Africa[1,2] and
Namibia in particular is heavily affected[1]. The World Health Organization indicates that
Namibia has the 2nd highest rate of deaths attributable to cardiovascular disease and diabetes
in the African region and is in the top 20 globally. The country also has the 4th highest mortal-
ity attributable to NCDs in the African region, a prevalence of 9.2% of raised blood glucose,
and the 8th highest prevalence of high blood pressure in the world (49.1%)[1]. This growing
problem is coupled with the already high burden of infectious diseases like HIV and tuberculo-
sis. The prevalence of HIV in Namibia among people aged 15–49 is estimated at 13.1% or
160,000 people aged 15 and over[3].

For employers, maintaining the health of employees translates to reduced costs[4–6]. Stud-
ies have shown that poor health among employees leads to decreases in productivity and
increased absenteeism[7–10]. Health promotion programs and the adoption of employer-paid
or contributed health insurance can lead to decreased absenteeism and reduced costs for
employers[4,11–14].

Three conditions which have emerged as serious contributors to the health burden of
Namibia (hypertension, diabetes, and HIV) have all been shown to be preventable through
education on risk factors, lifestyle changes and behavior modification programs, and regular
screening and education[15–21]. As a contribution to this, the formal sector employment in
Namibia represents an opportunity to provide education and screening through company well-
ness programs, which can in turn reduce costs and improve the health of employees and com-
plement public sector efforts in these areas.

The purpose of this analysis was to conduct a secondary analysis of a large dataset derived
from a workplace wellness survey to estimate the prevalence of three conditions in the study
population: elevated blood pressure, elevated blood glucose, and HIV. In addition, this study
puts the biomedical findings in the context of the knowledge and self-perceived risk of employ-
ees for these conditions and their related risk behaviors and determinants in order to identify
areas for improvement in education and screening.

Methods
The study is based on a secondary analysis of data obtained from a health and wellness screen-
ing survey conducted of 11,192 participants in the Bophelo! Project in Namibia, from January
2009 to October 2010. The survey is the largest ever performed in the formal sector in Namibia
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and reached employees in 13 industries, including self-reported data as well as a biomedical
assessment. Information was collected per sector of each company as well as whether the com-
pany had an HIV prevention and education workplace program in place including services
such as regular information sessions and free voluntary screening. Participation in the screen-
ing and survey was entirely voluntary and strictly confidential. To protect confidentiality, no
identifiers were stored with the information gathered and participants gave written informed
consent before inclusion.

The survey was performed by two mobile clinics from the Bophelo! Project, a partnership
between PharmAccess, the Namibian Business Coalition on AIDS and the Namibia Institute
of Pathology. As part of the project, wellness surveys and health screening services were
offered to companies along with sensitization and information sessions provided before
employee screenings. The mobile clinic visited a company site for as long as required to see all
participating employees (up to 32 people per mobile clinic per day) and each screening visit
took approximately a total of 45–60 minutes consisting of pre-test counseling (30–45 min-
utes), testing, and post-test counseling sessions. All services were provided by Ministry of
Health and Social Services (MOHSS)-trained testers and counselors. While screening results
were being obtained, the participant received health education and confidential counseling.
Participants who tested positive for any condition or had screening results outside of a normal
range were encouraged to seek follow-up consultation and were issued a referral letter to local
medical services. Only de-identified information was collected from the screenings without
any possibility of linking back to the participant. The study was approved by the ethical board
of the MOHSS of Namibia.

Participants who provided informed consent were asked to complete a questionnaire with
demographic (age, sex, marital status, smoking), job status information (contract type, type of
position), and knowledge, self-perceived risk and self-reported presence of the conditions:
HIV/AIDS, diabetes, hypertension and cardiovascular disease. Knowledge of conditions was
assessed by asking participants to respond to true-false statements about related symptoms and
risk behaviors. For hypertension, participants were asked whether the following activities could
lower their risk of hypertension: maintaining a healthy body weight, increasing physical activ-
ity, avoiding salt in the diet, stopping smoking, avoiding excessive alcohol intake, and whether
or not it was possible for an individual to lower their own risk of hypertension. Similarly, par-
ticipants were asked about diabetes-related risk behaviors including: maintaining a healthy
weight, increasing physical activity, and lowering one’s own risk for diabetes. Questions for
HIV/AIDS risk were: whether a mother could transmit HIV to her child, whether mother-to-
child transmission could be prevented, if condom use can prevent HIV infection, identifying
true and false statements regarding transmission routes for HIV including food sharing, shak-
ing hands, kissing, and sexual behavior. In addition, participants were asked whether a healthy
looking person could have HIV, whether a person with tuberculosis always has HIV, whether
traditional healers can cure HIV/AIDS, and whether having sex with a virgin can cure AIDS.

For the purposes of analysis, “good” knowledge of the conditions was considered a correct
answer on each of the respective questions. Knowledge was therefore calculated as a binomial
variable (All correct answers/Not all correct answer) for use in univariate and multivariate
analysis.

In addition, participants who agreed received a medical screening for HIV status, random
blood glucose, systolic and diastolic blood pressure and anthropometric markers. A finger
prick was conducted on all participants to collect a blood sample for HIV and blood glucose.
The following assays and methods were used for collecting medical screening information.
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HIV Testing
The Determine HIV 1/2 Assay by Inverness rapid test strip and Trinity Biotech Uni-Gold HIV
1/2 test kit were used in conjunction for HIV testing, according to Namibian VCT regulations.
If the result was discordant between the two tests, a third (tie-breaker) test was performed
using the Inverness Clearview Complete HIV 1/2 test kit.

Blood glucose test
Blood glucose was assessed through a non-fasting capillary blood draw. Values outside a nor-
mal range (3.0 mmol/L– 6.6 mmol/L) were repeated by a second draw and the second result
taken for analysis. The Accutrend Plus GCT meters were used to conduct the test (Roche
Molecular Diagnostics, USA). The meters were operated at 18 to 32 degrees Celsius. Diabetes
was considered likely if the result was�11 mmol/L in accordance with the American Diabetes
Association guidelines, and an elevated value was considered a result� 6.6 mmol/L. Partici-
pants with values� 11 mmol/L were referred for follow-up to a medical facility.

Blood pressure determination
Systolic and diastolic blood pressure was measured using a sphygmomanometer in millimetres
of mercury (mmHg) by using the MG150f Digital Blood Pressure monitor (Rossmax Interna-
tional Ltd, Taiwan). Blood pressure was measured on the upper arm, in a sitting position. The
measurement was taken three times on each participant and the average of the three readings
was used. A blood pressure reading above 140/90 mmHg was considered elevated; above 153/
103 mmHg was considered high and referral was made to a medical facility.

Statistical Analysis
Data were collected in DOS and stored using SPSS. All statistical analyses were conducted
using R Project for Statistical Computing version 2.10.0 (www.r-project.org). The chi-squared
test for significance was used for comparisons in contingency tables with p� 0.05 considered
statistically significant.

Participants were allowed to refuse any or all of these screenings. Not all subjects took every
test because either they refused to have it, or the employer opted not to provide the particular
screening to that company. In this case, the subjects were excluded from analysis for a particu-
lar screening and only respondents included.

Multivariate analysis was carried out using logistic regression analysis. Where necessary,
variables with several categories were modified to binary variables for ease of interpretation in
multivariate analyses and where the additional information provided by the categories was not
significant.

Results

Demographics, self-reported health, and health-related behaviors
The majority of survey participants were below the age of forty, male, and had not completed a
secondary school level education (Table 1). In addition, most were working in manual labor
and not in administration, management, or supervisory positions. The majority of respondents
worked in food manufacturing and fishing.

For self-reported health status, almost 80% reported being in “good” or “excellent” health
(n = 8,730). Ten per cent of participants reported having hypertension. Furthermore, 25.8%
found to have an elevated blood pressure on screening. Fifty-nine per cent of respondents who

Prevalence and Knowledge Assessment of HIV and NCDs in Namibia

PLOS ONE | DOI:10.1371/journal.pone.0131737 July 13, 2015 4 / 12

http://www.r-project.org


Table 1. Demographic and screening results for hypertension, high blood glucose and HIV of formal sector employees in Namibia.

Demographics

N % 95%CI

Age

20–29 3,150 28.1 (27.3–29.0)

30–39 3,524 31.5 (30.6–32.4)

40–49 2,363 21.1 (20.4–21.9)

50–59 1,154 10.3 (9.8–10.9)

�60 226 2 (1.8–2.3)

Sex

Male 7,356 65.7 (64.8–66.6)

Female 3,834 34.3 (33.4–35.1)

Education

Below Secondary 5,078 45.4 (44.4–46.3)

Secondary or Higher 5,073 45.3 (44.4–46.2)

Job Type

Administration 976 8.7 (8.2–9.3)

Management 552 4.9 (4.5–5.3)

Supervisor 648 5.8 (5.4–6.2)

Labour 8,732 78 (77.2–78.8)

Sector

Administration and Business 408 3.6 (3.3–4.0)

Hotel and Restaurants 331 3.0 (2.7–3.3)

Food Manufacturing 2,504 22.4 (21.6–23.1)

Retail and Trade 1,145 10.2 (9.7–10.8)

Tourism 525 4.7 (4.3–5.1)

Wholesale 245 2.2 (1.9–2.5)

Agriculture 1,112 9.9 (9.4–10.5)

Utilities 1,264 11.3 (10.7–11.9)

Infrastructure 691 6.2 (5.7–6.6)

Fishing 1,969 17.6 (16.9–18.3)

Manufacturing 63 0.6 (0.4–0.7)

Mining 318 2.8 (2.5–3.2)

Storage and Transport 617 5.5 (5.1–5.9)

Screening Results

N % 95%CI

Blood pressure

�140/90 mmHg (Elevated/High) 2,888 25.8 (25.0–26.6)

<140/90 mmHg (Normal) 8,223 73.5 (72.7–74.3)

Declined or Not Tested 81 0.7 (0.6–0.9)

Blood glucose

� 6.6 mmol/L (Elevated) 933 8.3 (7.8–8.8)

<6.6 mmol/L (Normal) 9,583 85.6 (85.0–86.3)

Declined or Not Tested 676 6.0 (5.6–6.5)

HIV

Positive 993 8.9 (8.4–9.4)

Negative 8,848 79.1 (78.3–79.8)

Declined or Not Tested 1,351 12.1 (11.5–12.7)

doi:10.1371/journal.pone.0131737.t001
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reported being diagnosed with hypertension were female. Less than 1.5% of participants
reported having been diagnosed with diabetes.

With regard to risk behaviors, the majority of participants reported eating fruits daily, 20%
reported being smokers and 19.8% reported drinking alcohol once per week. The majority of
participants reported they did not have sex outside their regular relationships (76.6%) and the
majority also reported using a condom always if having extra-marital sex (66.0%). A total of
8.9% of respondents tested positive for HIV upon screening.

Self-perceived risk
For all three conditions, excluding non-respondents and those who reported having the condi-
tion, the majority of respondents reported no knowledge of or felt they had no risk or a small
risk of developing the condition (Fig 1). With regard to self-perceived risk of each condition,
almost half of respondents considered they had a low to no risk of hypertension (48.1%), or did
not know what the condition was (14.9%). Similarly, 44.5% of respondents thought they had
low or no risk of developing diabetes, and 14.0% reported they did not know anything about
diabetes. Conversely, only 5.7% of reported no knowledge of HIV/AIDS and 41.5% of respon-
dents thought they had an at least moderate risk of contracting HIV.

When factoring in screening results, 21% of those who reported they had no knowledge of
hypertension were found to have elevated blood pressure. Similarly, 21% of those reporting no
knowledge of HIV tested positive upon screening. Nine per cent of those reporting no knowl-
edge of diabetes were found to have elevated blood glucose on screening.

Knowledge assessment
Participants were asked a series of questions relating to each of the three conditions. For ques-
tions related to hypertension, 42.8% of participants correctly responded to all questions on risk
factors and associated behaviors for hypertension (Fig 1). A significantly larger proportion of
those previously diagnosed with hypertension were able to correctly identify the risk factors
compared to the rest of respondents (55.9% vs. 41.3% respectively, χ2 = 86.2, p<0.05). Simi-
larly, 42.7% of participants were able to correctly answer all questions relating to the risk of dia-
betes and those previously diagnosed were significantly more likely to answer diabetes-related
questions correctly than the rest of respondents (65.6% vs.42.5%, χ2 = 37.4, p<0.05) (Fig 1).
3.2% of all respondents found on screening to have elevated blood pressure had no knowledge
of the condition. Similarly, 1.3% of all respondents with elevated blood glucose on screening
had no knowledge of diabetes, and 0.6% of those with positive HIV screening reported no
knowledge of HIV.

Less than half of participants were able to correctly answer all questions correctly related to
risk factors and behaviors for HIV/AIDS (40.5%), although there were more questions (n = 11)
assessed than for diabetes (n = 3) or hypertension (n = 6). In addition, 95% of respondents
were able to answer at least two-thirds of HIV-related knowledge questions correctly (Fig 1),
compared to 64% for hypertension and 48% for diabetes. Those who screened positive for HIV
were slightly better at answering behavior questions correctly (42.5%) compared to those who
screened negative (39.9%; χ2 = 6.82, p = 0.03).

Univariate and multivariate knowledge analysis
On univariate analysis and including only industry as a covariate to account for any clustering,
increasing age and having insurance were significantly associated with good knowledge of both
hypertension and diabetes (Table 2). Having an administrative or managerial position was
associated with better odds of good knowledge for all three conditions (Table 2). In addition,
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being female was associated with significantly better knowledge of HIV compared to men
(Table 2).

In multivariate analysis controlled additionally for age, sex, education, insurance, and job
type (Table 2). After controlling for covariables, increasing age was associated with good
knowledge of hypertension and diabetes; being female was associated with better knowledge of
HIV; and having insurance or having administrative position were associated with diabetes

Fig 1. Self-perceived risk and knowledge of hypertension, diabetes, and HIV among total respondents
and those with abnormal screening results in Namibian formal sector employees. Light grey bars
represent responses among the total population, while the dark grey bars indicate what proportion of those
respondents had abnormally high values on screening for blood pressure and blood glucose, or positive HIV
screening.

doi:10.1371/journal.pone.0131737.g001

Table 2. Factors associated with knowledge* of hypertension, diabetes and HIV among formal sector employees in Namibia.

Crude Model: OR (95% CI) Adjusted Model: OR (95% CI)

Hypertension Diabetes HIV Hypertension Diabetes HIV
Variables

Age (continuous) 1.02 (1.02,
1.02)

1.01 (1.01,
1.02)

1.00 (0.99,
1.00)

1.02 (1.02,
1.03)

1.02 (1.01,
1.02)

1.00 (0.99,
1.00)

Sex (Female vs. Male) 1.08 (0.99,
1.18)

1.04 (0.96,
1.14)

1.29 (1.19,
1.41)

1.09 (0.99,
1.21)

1.02 (0.92,
1.12)

1.26 (1.14,
1.39)

Education (� Secondary vs. Below
Secondary)

0.91 (0.84,
0.99)

0.99 (0.91,
1.07)

1.02 (0.94,
1.11)

0.90 (0.82,
1.00)

0.93 (0.84,
1.02)

0.92 (0.83,
1.01)

Insrance (Yes vs. No) 1.15 (1.05,
1.26)

1.28 (1.17,
1.40)

1.02 (0.93,
1.12)

1.06 (0.95,
1.18)

1.15 (1.03,
1.28)

0.97 (0.87,
1.08)

Job type (Adminstrative/Managerial vs. Manual
labour)

1.11 (1.00,
1.23)

1.37 (1.24,
1.52)

1.12 (1.01,
1.24)

1.03 (0.90,
1.18)

1.29 (1.13,
1.47)

1.11 (0.97,
1.27)

*Knowledge is defined as correctly answering all questions related to each of the three conditions on the given survey. The crude model included industry

as a covariate. The adjusted model further included all the covariates listed (age, sex, education, insurance, job type).

doi:10.1371/journal.pone.0131737.t002
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knowledge (Table 2). None of the independent variables was strongly associated with better
knowledge of a particular disease. No other significant associations or trends were for any of
the other independent variables described for any of the three conditions.

Discussion
The Bophelo! Project survey presented here covered the majority of key industries in Namibia
and the sample size represents approximately 3% of the total Namibian formal sector work-
force[22]. The results presented in this paper demonstrate overall low knowledge and self-per-
ceived risk for three major conditions among a large Namibian population working in the
formal sector. Those who were previously diagnosed showed overall better knowledge of their
conditions than total respondents, suggesting that some education by their care providers is
reaching them. Of the three conditions, respondents demonstrated better overall knowledge of
HIV, which may reflect efforts by the MOHSS in population wide HIV-related education.
Knowledge on blood pressure and blood glucose was overall low. An assessment of African
migrants in Glasgow showed a similar pattern with low knowledge of chronic diseases and
infectious disease perceived as the greatest threat[23]. Low knowledge levels could also be
partly explained by the fact that the overall disease burden of NCDs in Namibia is lower and
has a shorter history than that for HIV[24,25], but there is an expectation of a rapid rise in
CVD and diabetes for low- and middle-income countries in the next generation[26].

Self-perceived risk has also been shown to affect health-seeking behavior and behavior
change. A study of perceptions of risk of HIV/AIDS and sexual behavior in Kenya found a
strong positive association between self-perceived risk and risky sexual behavior[27]. Where
there is discordance between self-perceived risk and actual risk, the necessary treatment may
be delayed or risk behaviors amplified; a relationship that has been seen in studies of HIV
[19,28,29] as well as diabetes[30,31] and hypertension[32] in African populations. In this
study, majority of participants were not able to accurately assess their own risk of any of the
three conditions presented regardless of screening result which may influence not only health-
seeking behavior, but also the self-monitoring and management necessary to prevent complica-
tions related to any of the three conditions.

From multivariate analysis, it is difficult to determine the independent factors related to
gaps in knowledge from demographic and work-related information. None of the independent
variables had a strong relationship with knowledge of a particular condition. Studies have
shown some benefit to workplace wellness education programs in improvements on cardiac
risk factors[6], obesity[14], cardiovascular disease and diabetes[33], and physical activity[34].
In general, Rula and Hobgood reported that “workplace health promotion programs founded
on objective health metrics can motivate employee health-risk reduction”[35]. However, tar-
geted education may be more effective. Abubakari et al. found that diabetes knowledge and ill-
ness perception varied by ethnicity, socioeconomic status, and other demographic factors[30],
and similar results have been seen with self-reported health status and NCD risk factors in the
US[36]. Further research is needed to determine target groups and those who would be particu-
larly vulnerable to gaps in knowledge among formal sector employees.

This study demonstrates the gaps in knowledge related to three conditions: diabetes, hyper-
tension, and HIV, which have been shown to have significant impacts on employees and
employers[7, 12, 25–28]. Directed workplace programs may provide the best opportunity for
closing such knowledge gaps. Work environments may provide a venue for screening and edu-
cation regarding healthy lifestyles and behaviors. Research has shown that introducing wellness
programs in the workplace can have benefits not only for the individual and their ability to
maintain a healthy lifestyle and reduce risks for certain disease, but also as a way for employers
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to reduce costs related to absenteeism and lost productivity from illness[6,13,37]. Evidence for
all three conditions shows that early intervention after diagnosis can significantly help prevent
complications and progression[15,17,20], especially in an asymptomatic phase. These data
could also be used to encourage employers to expand existing workplace programs focused on
one disease to include education on other conditions and risk behaviors.

Limitations
Because this is a cross-sectional survey, it is impossible to determine causation and only associ-
ations between independent variables and the outcomes (knowledge) can be ascertained. In
addition, the survey was meant as an awareness and management information exercise for
companies and was not powered to detect particular associations. This increases the potential
for type II statistical errors or the probability of finding a significant result when one does not
actually exist. In addition, the screening procedures are not the best standard in studies for
prevalence of diabetes, hypertension, or HIV. A random blood glucose test, in particular, is the
least sensitive measure and may be subject to large variations depending on when the subject
last ate, their level of physical activity, and other factors. As a result, the screening results for
high blood glucose should be interpreted with caution and are only an indication of possible
elevated blood glucose rather than providing a basis for studying prevalence. Similarly, diag-
nostic standards for hypertension require that blood pressure be measured on two separate
occasions to confirm a diagnosis. The scope of the wellness survey, as well as the resources
available for the study precluded more rigorous screening measures. These do, however, repre-
sent the first indication of measures of risk factors for NCDs in a large Namibian population as
far as the authors are aware.

Because participation was voluntary, there may be a selection bias, which would make
results not applicable to the general population. No particular adjustments were made for miss-
ing data as they were not found to be systematically distributed throughout the sample. None
of the variables had a greater than 5% proportion of missing data. While this survey collected
information on those who refused to learn their results, it did not provide information on
those who refused to have the test done at all. Given the sample size of this largest survey
amongst Namibian formal sector employees, the results could be interpreted as the best avail-
able representative health data in the Namibian formal sector to date.

Conclusions
Despite increasing awareness of chronic conditions in sub-Saharan Africa, knowledge among
formal sector workers in Namibia is poor. Opportunities exist for improving the knowledge
and risk perception of NCDs and HIV among formal sector employees in this country. How-
ever, more research is needed to ascertain prevalence of these conditions and to determine the
most effective strategies for management and prevention.

Acknowledgments
The authors acknowledge the role of the Bophelo! partners contribution, as listed below, and to
the Bophelo! programme for the collection of the data utilized for this study:

Namibia Ministry of Health and Social Services—for approving the Bophelo! data collection
protocol and providing permission to conduct and publish this study;

Namibia Institute of Pathology—for providing the quality assurance of the medical screening
process;

Prevalence and Knowledge Assessment of HIV and NCDs in Namibia

PLOS ONE | DOI:10.1371/journal.pone.0131737 July 13, 2015 9 / 12



Namibia Business Coalition on AIDS—for facilitating the Bophelo! intervention in the partici-
pating workplaces;

The private sector companies who contracted the Bophelo! services;

The employees of the companies who participated in the Bophelo! survey;

The Namibia Global Fund Program which provided funding for the HIV screening of the
Bophelo! program

The Dutch Foreign Ministry for providing funding through MFS to fund the technical assis-
tance provided by PharmAccess Foundation in the management of the Bophelo!
programme.

Author Contributions
Conceived and designed the experiments: IDB TFRDW. Performed the experiments: PM RH.
Analyzed the data: LG RH PM FF. Wrote the paper: LG IDB PM FF TFRDW.

References
1. WHO |World Health Organization—Global Health Observatory [Internet]. WHO. [cited 2015 Mar 3].

Available: http://www.who.int/gho/ncd/en/.

2. Kirigia JM, Sambo HB, Sambo LG, Barry SP. Economic burden of diabetes mellitus in the WHOAfrican
region. BMC Int Health HumRights. 2009; 9(1):6.

3. UNAIDS. Namibia Country Report [Internet]. [cited 2015 Mar 3]. Available: http://www.unaids.org/en/
regionscountries/countries/namibia/.

4. Pegus C, Bazzarre TL, Brown JS, Menzin J. Effect of the Heart At Work program on awareness of risk
factors, self-efficacy, and health behaviors. J Occup Environ Med AmColl Occup Environ Med. 2002
Mar; 44(3):228–36.

5. Loeppke R, Nicholson S, Taitel M, Sweeney M, Haufle V, Kessler RC. The impact of an integrated pop-
ulation health enhancement and disease management program on employee health risk, health condi-
tions, and productivity. Popul Health Manag. 2008 Dec; 11(6):287–96. doi: 10.1089/pop.2008.0006
PMID: 19108644

6. Milani RV, Lavie CJ. Impact of worksite wellness intervention on cardiac risk factors and one-year
health care costs. Am J Cardiol. 2009 Nov 15; 104(10):1389–92. doi: 10.1016/j.amjcard.2009.07.007
PMID: 19892055

7. Rosen S, Vincent JR, MacLeodW, Fox M, Thea DM, Simon JL. The cost of HIV/AIDS to businesses in
southern Africa. AIDS Lond Engl. 2004 Jan 23; 18(2):317–24.

8. Sarafidis PA, Lasaridis A, Gousopoulos S, Zebekakis P, Nikolaidis P, Tziolas I, et al. Prevalence,
awareness, treatment and control of hypertension in employees of factories of Northern Greece: the
Naoussa study. J Hum Hypertens. 2004 Sep; 18(9):623–9. PMID: 15029221

9. Collins JJ, Baase CM, Sharda CE, Ozminkowski RJ, Nicholson S, Billotti GM, et al. The assessment of
chronic health conditions on work performance, absence, and total economic impact for employers. J
Occup Environ Med Am Coll Occup Environ Med. 2005 Jun; 47(6):547–57.

10. Prabhakaran D, Shah P, Chaturvedi V, Ramakrishnan L, Manhapra A, Reddy KS. Cardiovascular risk
factor prevalence among men in a large industry of northern India. Natl Med J India. 2005 Apr; 18
(2):59–65. PMID: 15981439

11. Clark MJ, Curran C, Noji A. The effects of community health nurse monitoring on hypertension identifi-
cation and control. Public Health Nurs Boston Mass. 2000 Dec; 17(6):452–9.

12. Marseille E, Saba J, Muyingo S, Kahn JG. The costs and benefits of private sector provision of treat-
ment to HIV-infected employees in Kampala, Uganda. AIDS Lond Engl. 2006 Apr 4; 20(6):907–14.

13. Perez AP, Phillips MM, Cornell CE, Mays G, Adams B. Promoting dietary change among state health
employees in Arkansas through a worksite wellness program: the Healthy Employee Lifestyle Program
(HELP). Prev Chronic Dis. 2009 Oct; 6(4):A123. PMID: 19754999

14. Archer WR, Batan MC, Buchanan LR, Soler RE, Ramsey DC, Kirchhofer A, et al. Promising practices
for the prevention and control of obesity in the worksite. Am J Health Promot AJHP. 2011 Feb; 25(3):
e12–26.

Prevalence and Knowledge Assessment of HIV and NCDs in Namibia

PLOS ONE | DOI:10.1371/journal.pone.0131737 July 13, 2015 10 / 12

http://www.who.int/gho/ncd/en/
http://www.unaids.org/en/regionscountries/countries/namibia/
http://www.unaids.org/en/regionscountries/countries/namibia/
http://dx.doi.org/10.1089/pop.2008.0006
http://www.ncbi.nlm.nih.gov/pubmed/19108644
http://dx.doi.org/10.1016/j.amjcard.2009.07.007
http://www.ncbi.nlm.nih.gov/pubmed/19892055
http://www.ncbi.nlm.nih.gov/pubmed/15029221
http://www.ncbi.nlm.nih.gov/pubmed/15981439
http://www.ncbi.nlm.nih.gov/pubmed/19754999


15. Lindström J, Eriksson JG, Valle TT, Aunola S, Cepaitis Z, Hakumäki M, et al. Prevention of Diabetes
Mellitus in Subjects with Impaired Glucose Tolerance in the Finnish Diabetes Prevention Study: Results
From a Randomized Clinical Trial. J Am Soc Nephrol. 2003 Jul 1; 14(suppl 2):S108–S113.

16. Lee L-L, Watson MC, Mulvaney CA, Tsai C-C, Lo S-F. The effect of walking intervention on blood pres-
sure control: a systematic review. Int J Nurs Stud. 2010 Dec; 47(12):1545–61. doi: 10.1016/j.ijnurstu.
2010.08.008 PMID: 20863494

17. Huang S, Hu X, Chen H, Xie D, Gan X, Wu Y, et al. The positive effect of an intervention program on the
hypertension knowledge and lifestyles of rural residents over the age of 35 years in an area of China.
Hypertens Res Off J Jpn Soc Hypertens. 2011 Apr; 34(4):503–8.

18. Totsikas C, Röhm J, Kantartzis K, Thamer C, Rittig K, Machann J, et al. Cardiorespiratory fitness deter-
mines the reduction in blood pressure and insulin resistance during lifestyle intervention. J Hypertens.
2011 Jun; 29(6):1220–7. doi: 10.1097/HJH.0b013e3283469910 PMID: 21505353

19. Albarracín D, Gillette JC, Earl AN, Glasman LR, Durantini MR, HoM-H. A test of major assumptions
about behavior change: a comprehensive look at the effects of passive and active HIV-prevention inter-
ventions since the beginning of the epidemic. Psychol Bull. 2005 Nov; 131(6):856–97. PMID: 16351327

20. Green EC, Halperin DT, Nantulya V, Hogle JA. Uganda’s HIV prevention success: the role of sexual
behavior change and the national response. AIDS Behav. 2006 Jul; 10(4):335–346; discussion 347–
350. PMID: 16688475

21. Fisher HH, Patel-Larson A, Green K, Shapatava E, Uhl G, Kalayil EJ, et al. Evaluation of an HIV preven-
tion intervention for African Americans and Hispanics: findings from the VOICES/VOCES Community-
based Organization Behavioral Outcomes Project. AIDS Behav. 2011 Nov; 15(8):1691–706. doi: 10.
1007/s10461-011-9961-7 PMID: 21573724

22. Namibia Statistics Agency. The Namibia Labour Workforce Survey 2012 Report. Windhoek; 2013.

23. Cooper M, Harding S, Mullen K, O’Donnell C. “A chronic disease is a disease which keeps coming
back . . . it is like the flu”: chronic disease risk perception and explanatory models among French- and
Swahili-speaking African migrants. Ethn Health. 2012 Dec 1; 17(6):597–613. doi: 10.1080/13557858.
2012.740003 PMID: 23153320

24. Hall V, Thomsen RW, Henriksen O, Lohse N. Diabetes in Sub Saharan Africa 1999–2011: Epidemiol-
ogy and public health implications. a systematic review. BMC Public Health. 2011 Jul 14; 11(1):564.

25. Dzudie A, Kengne AP, MunaWFT, Ba H, Menanga A, Kouam KouamC, et al. Prevalence, awareness,
treatment and control of hypertension in a self-selected sub-Saharan African urban population: a cross-
sectional study. BMJ Open. 2012; 2(4).

26. Guariguata L, Whiting DR, Beagley J, Linnenkamp U, Hambleton I, Cho NH, et al. Global estimates of
diabetes prevalence in adults for 2013 and projections for 2035 for the IDF Diabetes Atlas. Diabetes
Res Clin Pract. 2013 Dec;

27. Akwara PA, Madise NJ, Hinde A. PERCEPTION OF RISK OF HIV/AIDS AND SEXUAL BEHAVIOUR
IN KENYA. J Biosoc Sci. 2003 Jul; 35(03):385–411.

28. Fenton KA, Chinouya M, Davidson O, Copas A. HIV testing and high risk sexual behaviour among Lon-
don’s migrant African communities: a participatory research study. Sex Transm Infect. 2002 Aug 1; 78
(4):241–5. PMID: 12181459

29. Prata N, Morris L, Mazive E, Vahidnia F, Stehr M. Relationship between HIV Risk Perception and Con-
dom Use: Evidence from a Population-Based Survey in Mozambique. Int Fam Plan Perspect. 2006
Dec 1; 32(4):192–200. PMID: 17237016

30. Abubakari A-R, Jones MC, Lauder W, Kirk A, Anderson J, Devendra D, et al. Ethnic differences and
socio-demographic predictors of illness perceptions, self-management, and metabolic control of type 2
diabetes. Int J Gen Med. 2013 Jul 29; 6:617–28. doi: 10.2147/IJGM.S46649 PMID: 23935384

31. Mayega RW, Etajak S, Rutebemberwa E, Tomson G, Kiguli J. “Change means sacrificing a good life”:
perceptions about severity of type 2 diabetes and preventive lifestyles among people afflicted or at high
risk of type 2 diabetes in Iganga Uganda. BMC Public Health. 2014 Aug 21; 14(1):864.

32. Commodore-Mensah Y, Samuel LJ, Dennison-Himmelfarb CR, Agyemang C. Hypertension and over-
weight/obesity in Ghanaians and Nigerians living in West Africa and industrialized countries: a system-
atic review. J Hypertens. 2014 Mar; 32(3):464–72. doi: 10.1097/HJH.0000000000000061 PMID:
24445390

33. Freak-Poli R, Wolfe R, Peeters A. Risk of cardiovascular disease and diabetes in a working population
with sedentary occupations. J Occup Environ Med AmColl Occup Environ Med. 2010 Nov; 52
(11):1132–7.

34. Kolbe-Alexander T, Greyling M, da Silva R, Milner K, Patel D, Wyper L, et al. The relationship between
workplace environment and employee health behaviors in a South African workforce. J Occup Environ
Med Am Coll Occup Environ Med. 2014 Oct; 56(10):1094–9.

Prevalence and Knowledge Assessment of HIV and NCDs in Namibia

PLOS ONE | DOI:10.1371/journal.pone.0131737 July 13, 2015 11 / 12

http://dx.doi.org/10.1016/j.ijnurstu.2010.08.008
http://dx.doi.org/10.1016/j.ijnurstu.2010.08.008
http://www.ncbi.nlm.nih.gov/pubmed/20863494
http://dx.doi.org/10.1097/HJH.0b013e3283469910
http://www.ncbi.nlm.nih.gov/pubmed/21505353
http://www.ncbi.nlm.nih.gov/pubmed/16351327
http://www.ncbi.nlm.nih.gov/pubmed/16688475
http://dx.doi.org/10.1007/s10461-011-9961-7
http://dx.doi.org/10.1007/s10461-011-9961-7
http://www.ncbi.nlm.nih.gov/pubmed/21573724
http://dx.doi.org/10.1080/13557858.2012.740003
http://dx.doi.org/10.1080/13557858.2012.740003
http://www.ncbi.nlm.nih.gov/pubmed/23153320
http://www.ncbi.nlm.nih.gov/pubmed/12181459
http://www.ncbi.nlm.nih.gov/pubmed/17237016
http://dx.doi.org/10.2147/IJGM.S46649
http://www.ncbi.nlm.nih.gov/pubmed/23935384
http://dx.doi.org/10.1097/HJH.0000000000000061
http://www.ncbi.nlm.nih.gov/pubmed/24445390


35. Rula EY, Hobgood A. The impact of health risk awareness on employee risk levels. Am J Health
Behav. 2010 Oct; 34(5):532–43. PMID: 20524883

36. Loprinzi PD. Factors influencing the disconnect between self-perceived health status and actual health
profile: implications for improving self-awareness of health status. Prev Med. 2015 Apr; 73:37–9. doi:
10.1016/j.ypmed.2015.01.002 PMID: 25584985

37. Guariguata L, de Beer I, Hough R, Bindels E, Weimers-Maasdorp D, Feeley FG, et al. Diabetes, HIV
and other health determinants associated with absenteeism among formal sector workers in Namibia.
BMC Public Health. 2012; 12:44. doi: 10.1186/1471-2458-12-44 PMID: 22257589

Prevalence and Knowledge Assessment of HIV and NCDs in Namibia

PLOS ONE | DOI:10.1371/journal.pone.0131737 July 13, 2015 12 / 12

http://www.ncbi.nlm.nih.gov/pubmed/20524883
http://dx.doi.org/10.1016/j.ypmed.2015.01.002
http://www.ncbi.nlm.nih.gov/pubmed/25584985
http://dx.doi.org/10.1186/1471-2458-12-44
http://www.ncbi.nlm.nih.gov/pubmed/22257589

