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From the Editor-in-Chief
his issue of World Health & Population presents three original papers plus a paper
reprinted from BMC Public Health that we feel will be of interest to WHP readers. The
original papers have all been published online by WHP during the last quarter and
are selected here as representative of recent outstanding contributions to the journal.
The first two papers relate to alcohol and healthcare issues in China. In “The Association of
Metabolic Syndrome with Alcohol Consumption among Urban Chinese,” authors Mark Strand and
colleagues provide early reporting of a larger study on alcohol use and the rise of chronic disease in
China. Metabolic syndrome is defined as a collection of risk factors that are related to a number of
chronic diseases; the authors show rather conclusively the association of these factors with alcohol use,
although in a cross-sectional study it is not possible to demonstrate causality. The increase of chronic
disease in China and other countries where chronic disease was previously rare is a serious worldwide
problem. Given that alcohol use is insinuated in so many of these conditions, governmental and other
authorities need to promote awareness and develop effective prevention strategies. This is particularly
important for China, which has almost negligible regulation and control related to alcohol.
The second paper with a focus on China in this issue includes authors from Wayne State University
who have been regular contributors to WHP. “Pro-Alcohol-Use Social Environment and Alcohol
Use among Female Sex Workers in China: Beyond the Effects of Serving Alcohol” by Chen Zhang,
Xiaoming Li and colleagues strives to answer two questions: (1) what is the prevalence of alcohol use
among female sex workers (FSWs) in China? and (2) do aspects of the social environment independently contribute to FSW alcohol problems, beyond just the easily defined alcohol-serving practices
of the venues where FSWs work? The research, also part of a much larger study, points conclusively
toward the need to “get beyond” just regulation of alcohol in workplaces to address more fundamental social environmental factors such as institutional and peer norms, as well as risk perceptions.
The second two papers in this issue relate to HIV prevention in school-age populations, although
in vastly different settings and from different perspectives. The first paper, “Preparing for National
Implementation of an Evidence-based, Effective HIV Prevention Program among Bahamian SixthGrade Students,” by Valerie Knowles et al., reports pilot results from implementation of a nationwide school-based HIV education and intervention program. The goal of the researchers was to
determine (1) the “fidelity” of implementation, that is, how close the final rolled-out program was to
the initial design, (2) evidence that the program would be associated with ongoing effectiveness, and
(3) barriers to wider implementation and strategies to overcome them. The paper is well grounded in
implementation theory and science and should be of wide interest to policy and program managers.
The final paper is the open access reprint referred to earlier, entitled “HIV Prevalence among
High School Learners – Opportunities for School-based HIV Testing Programmes and Sexual
Reproductive Services” by Ayesha Kharsany, Mukelisiwe Mlotshwa et al. Their paper reports on
a very well designed study to determine the HIV prevalence among school-attending children
in grades 8 through 12 in the KwaZulu-Natal midlands, South Africa. The authors point out
that most HIV detection and prevention activities for youth occur as part of antenatal care, thus
excluding males and, largely, all non-pregnant females. The authors’ reported prevalence rate among
school-aged children, and the potential for significant school-based testing and prevention programs
supported by existing South African policy, indicate the importance of school-based HIV testing and
subsequent prevention and treatment services, even for these younger populations.

T
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From the Editor-in-Chief

In conclusion, we hope that you find the papers in this issue interesting and worthwhile, and
that you will also consult others recently released online at www.worldhealthandpopulation.com.
WHP remains committed to its mission to provide a forum for researchers and policy makers worldwide to publish and disseminate health- and population-related research, and to encourage applied
research and policy analysis from diverse global and resource-constrained settings. WHP is indexed
on MEDLINE and is accessible through PubMed.
We look forward to continued enthusiastic submission of manuscripts for consideration, peer
review and publication. Finally, the editors and publishers of WHP are always interested in any
comments or suggestions you might have on the papers or about the journal and our mission. Please
feel free to write or e-mail us.
John E. Paul, PhD MSPH
Editor-in-Chief, World Health & Population
paulj@email.unc.edu

W o r l d H e a lt h & P o p u l at i o n • V o l . 1 3 N o . 4 • 2 0 1 2

W orld Health & Population

The Association of
Metabolic Syndrome
with Alcohol Consumption
among Urban Chinese
Mark Strand, PhD, Dept of HNES, North Dakota State University, Fargo, ND, USA
Judy Perry, RN, Medical Department, Shanxi Evergreen Service, Jinzhong Shi, Shanxi
Province, China
Ping Wang, MD, Preventive Medicine Centre, Jinzhong People’s Hospital, Jinzhong, Shanxi
Province, China
Correspondence may be directed to: Mark Strand, Dept of HNES, North Dakota State University,
2208 25th Ave South, Fargo, ND, 58103. Tel: 701-430-3290, E-mail: MarkStrand3@gmail.com

Abstract
Background: Along with economic improvement, China is experiencing increasing rates of
non-communicable disease and a rise in alcohol consumption. While a modest intake of red wine
has been shown to be health enhancing, the pathophysiology associated with excessive alcohol
consumption is being increasingly recognized. The purpose of this study is to demonstrate the health
consequences of alcohol consumption among middle-aged urban Chinese people.
Methods: This cross-sectional study included 793 subjects aged 44, 48 or 52 years, from urban
community health centres and a local hospital, who participated in a survey, anthropometrics and
blood chemistry. Multiple logistic regression analysis was used to obtain adjusted odds ratios (OR)
between alcohol intake and medical history of diabetes and hypertension, metabolic syndrome and
its five component variables.
Results: Metabolic syndrome (MetS) was detected in 53.5% and 42.8% of men and women, respectively, (p < .05), and regular alcohol consumption was found among 72.5% and 12.4% of men and
women (p < .00). A weak association was found between consuming alcohol ≥ 2 times a week (or
having quit) and MetS (OR = 1.7, 1.0, 2.9) and elevated blood pressure (OR = 1.8, 1.0, 3.1).
Conclusion: Alcohol consumption is an under-appreciated risk factor found in association with
increased rates of metabolic syndrome and associated non-communicable diseases among urban
residents in China.
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Introduction
The benefits of China’s economic growth have been unbalanced. Inequitable access to these benefits
have left some portions of the population with unmet health, education and social needs. While
increased urbanization has created opportunity for millions of people in China, it has also led to the
emergence of an urban underclass, either among disenfranchised migrant workers or among longtime urban dwellers who have not fared well in the restructuring of state-owned enterprises (Zhou
et al. 2003). The health status of these urban poor is a matter of great concern.
Among the middle-aged and elderly in China, a more lavish lifestyle has led to increased rates of
obesity and sedentary living (Van de Poel et al. 2009). Rates of metabolic syndrome (MetS) and its
correlates are increasing in China and other developing countries at an alarming rate (Anoop and
Lokesh 2008; Popkin 2009; Strand et al. in press). These “diseases of affluence” are also of great
concern as global economic growth is countered by global health declines (Popkin 2008). Along
with economic improvement, China is experiencing a rise in alcohol consumption (Caetano and
Laranjeira 2006; Cochrane et al. 2003). The pathophysiology associated with excessive alcohol
consumption is being increasingly recognized (Schuckit 2009). Alcohol is associated with excess
mortality from liver cancer, upper digestive cancer, liver disease and pancreatic disease (Mathurin
and Deltenre 2009; Rehm et al. 2003).
The purpose of this study is to determine alcohol consumption patterns among middle-aged
Chinese people and the health consequences associated with alcohol consumption.
Methods
Subjects
From August 2008 until January 10, 2009, we conducted a survey among three age cohorts, born
in 1956, 1960 and 1964, in Yuci District (population 300,000), Jinzhong City, in Shanxi Province,
China. These three birth cohorts were chosen as part of research into the influence of the 1960–61
Chinese famine on chronic disease in middle age. Two-thirds of the subjects were recruited through
16 of 19 community health centres (CHCs) in Yuci District. Subjects were recruited using the health
record database of each CHC, which contains the names of all enrolled individuals in their capitation area of approximately 16,000 persons per CHC. Subjects were recruited by phone invitation,
by posters in the community and by word of mouth. Intensity of recruitment varied by centre, as
did participation rate, with a high of 80% at one centre but a typical response rate of around 10%.
Female response rate was higher because fewer women were employed and were thus available to
participate. At the same time, one-third of the subjects were recruited through the Jinzhong hospital
health examination centre. People being examined there are primarily healthy individuals whose
employer arranges an annual physical exam at the site. Individuals with disease attend the outpatient department of this hospital, not the health examination centre. Verbal informed consent was
obtained from each participant before data collection. This research was done under the authority
of the Shanxi public health bureau and the Yuci public health bureau. It is a collaboration between
the Shanxi Evergreen Service and the Jinzhong People’s Hospital, with the cooperation of the Yuci
Prefecture Women and Children’s Hospital and the Luxi CHC. The research proposal was approved
by the Research Ethics Board of the University of Western Ontario and the Jinzhong City Science
Commission and Yuci Qu Public Health Bureau.
Survey
After two iterations of pilot-testing, a structured questionnaire with 36 questions was set and administered by trained research staff to all participants, assessing demographic data, personal and family
medical history, physical activity habits, smoking, dietary intake, health knowledge about chronic
disease (0–4 scale based on answers to four questions about diabetes and hypertension) and selfperceived health. Alcohol intake was surveyed (abstain, occasionally, quit more than a year, or twice
a week or more). The quitters were categorized between occasional and frequent consumers, based on
the assumption that their health was still affected by their drinking history. Indeed, upon questioning
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it was found that the majority had quit because of a health problem (69% of the 26 quitters had
done so because of a health problem, 25% to prevent disease and 6% because of a religious change).
This classification is further justified by other researchers’ observation that former drinkers have
hazard rate ratios for several forms of cancer higher than that of current drinkers, suggesting that
former drinkers quit primarily because of poor health (Nakashita et al. 2010; Schutze et al. 2011).
Furthermore, 65.4% of the quitters reported their health as poor or mediocre and none reported
their health as excellent. Although we did not discriminate between beer, spirit and wine, it is known
that 45% alcohol spirits (baijiu) taken with a meal is the alcohol most commonly consumed.
Biochemistry
Overnight fasting blood samples were drawn by venipuncture to measure serum glucose, total
cholesterol, triglycerides, high-density lipoproteins (HDL) and low-density lipoproteins (LDL).
No freezing of blood samples was required and all were analyzed within three hours at the Jinzhong
People’s Hospital Laboratory on a Roche Diagnostics Modular P800 Analyzer (Roche Diagnostics,
Germany) using the re-agent imported from Roche Diagnostics.
Anthropometrics
Subjects were weighed (without shoes) with light summer clothing, and, when the season changed,
1 to 2 kg was deducted to adjust for heavier fall and winter clothing. Standing height was measured
in metres (without shoes) using the stadiometer attached to the scale (Su Hong Medical Equipment
Company, Limited, Jiangsu, China). Measurements were taken to the nearest tenth of a centimetre.
Waist circumference was measured with the participant standing erect, using a standard tape
measure (cm). Measurement was taken at the umbilicus, the tape being horizontal and passing just
above the iliac crest. Body mass index was calculated as weight (kg) divided by height squared (m2).
After 30 minutes of rest and no smoking, at least two blood pressure measurements were obtained
one minute apart by trained nurses and physicians, according to the American Heart Association
recommendations (Pickering et al. 2005). All measurements were averaged. A standard mercury
sphygmomanometer was used.
Metabolic Syndrome Criteria
Metabolic Syndrome (MetS) was defined using the NCEP ATP III criteria, which require the
presence of three or more of the following risk determinants:
1. Increased waist circumference (≥ 90 cm for men, ≥ 80 cm for women)
2. Elevated triglycerides (≥ 1.7 mmol/L [150 mg/dL]) or treatment for this lipid abnormality
3. Low HDL cholesterol (< 1.03 mmol/L [< 40 mg/dL] in men, < 1.29 mmol/L [50 mg/dL] in
women) or treatment for this lipid abnormality
4. Hypertension (≥ 130 / ≥ 85 mmHg) or treatment for hypertension
5. Impaired fasting glucose (≥ 5.6 mmol/L [100 mg/dL]) or treatment for raised blood glucose
Statistical Analysis
A total of 793 subjects with complete data were used in the analysis. Kruskal-Wallis test and Pearson’s
chi-square test were used to test for differences between alcohol consumption categories and laboratory values (fasting blood glucose [FBG], triglycerides, cholesterol), medical history of diabetes and
hypertension, metabolic syndrome and the five variables that constitute the metabolic syndrome.
Multiple logistic regression analysis was used to obtain adjusted odds ratios and their 95% confidence intervals between alcohol intake and medical history of diabetes and hypertension, metabolic
syndrome and its five component variables. These were adjusted for gender, age, income, cigarette
consumption, family history of chronic disease and physical exercise. Analyses were performed using
SAS 9.2 for Windows.
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Results
The population surveyed represents a north China urban middle- to lower-class population (Table
1a) with a mean age of 48.6 and 48.4 years for men and women, respectively (Table 1b). Subjects are
married (men 100%, women 98.1%) and living with two to three others in their home; nearly half
have had nine or less years of education. Less than a third work in professional or clerical occupations. Some of the women are retired, mostly from defunct state-owned factories. Over 60% are
living on less than five US dollars a day ($1,825 per year).
Rates of smoking and alcohol consumption are 64.3% and 1.9% and 72.5% and 12.4% for
men and women, respectively (Table 1a). Chronic disease knowledge is significantly higher among
women than men.
There is a high amount of undiagnosed elevated blood pressure and elevated blood glucose,
as shown by the discrepancy between measured blood pressure (in excess of 140/90 mm Hg) and
measured blood glucose (FBG > 7.0 mmol/L) and the self-reported rates (Table 1a).
Table 1a. Demographic and clinical characteristics (as a percentage)
Characteristics

Male (n = 269)

Female (n = 524)

Professional, clerical

29.7

27.2

Retired

1.1

17.4

Manual

49.4

29.7

Unemployed

11.5

21.2

≤ 9 years education*

48.1

43.8

Physical activity more than 150 min per week

40.4

38.1

Regular alcohol consumption**

72.5

12.4

No

25.7

97.7

Quit (> 1 year)

10.0

0.4

Yes

64.3

1.9

Hypertension (BP > 140/90)**

49.8

31.7

Self-reported hypertension*

27.9

18.9

Diabetes (FBG > 7.0 mmol/L)*

15.2

7.6

Self-reported type 2 diabetes*

12.7

5.0

Metabolic Syndrome (ATPIII criteria)*

53.5

42.8

Occupation:

Smoking **

BP = blood pressure; FBG = fasting blood glucose.
* p < .05; ** p < .0001.

MetS was detected in 53.5% and 42.8% of men and women, respectively (p < .05) (Table 1a), and
a positive association was found between consuming alcohol ≥ 2 times a week (or having quit) and
MetS (OR = 1.7, 1.0, 2.9). The pathology associated with alcohol consumption and contributing
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to the presentation of metabolic syndrome is primarily elevated triglycerides, elevated blood glucose
and hypertension (Table 2), while only the latter is found to be statistically significant after controlling for lifestyle variables (Table 3). Increased waist circumference and elevated HDLs show no
relationship or pattern with alcohol consumption. Rates of diagnosed diabetes and hypertension also
increased with alcohol intake (Table 2), but neither remain significant after adjustment (Table 3).
Table 1b. Demographic and clinical characteristics [mean (SD)]
Characteristics

Male (n = 269)

Female (n = 524)

Age (years)

48.6 (3.1)

48.4 (3.1)

Waist (cm)**

91.6 (8.8)

86.1 (8.9)

Fasting blood glucose (mmol/L)**

6.02 (0.12)

5.54 (0.05)

Chronic disease knowledge score (0–4)*

2.84 (0.63)

2.95 (0.58)

* p < .05; ** p < .0001.

Table 2. Association between alcohol consumption and risk factors
Do you drink alcohol on an ordinary day?
None
(n = 533)

Occasional
(n = 123)

Quit
(n = 26)

≥ 2 times/week
(n = 111)

P-valuea

Fasting blood sugar
(mmol/L)

5.28

(4.99, 5.77)

5.41

(5.03, 5.92)

5.30

(4.85, 5.71)

5.53

(5.18, 5.92)

.0102

Triglycerides (mmol/L)

1.40

(0.96, 2,02)

1.47

(0.98, 2.16)

1.92

(1.16, 2.78)

1.92

(1.32, 2.86)

< .0001

Total cholesterol (mmol/L)

4.54

(3.99, 5.22)

4.56

(4.16, 5.14)

4.56

(4.07, 5.31)

4.64

(4.11, 5.20)

.8693

Diagnosed by doctor to
have diabetes

31

(5.8%)

12

(9.8%)

4

(15.4%)

13

(11.7%)

.0425

Diagnosed by doctor to
have hypertension

101

(18.9%)

33

(26.8%)

11

(42.3%)

29

(26.1%)

.0076

Metabolic Syndrome

226

(42.4%)

60

(48.8%)

17

(65.4%)

65

(58.6%)

.0028

Triglycerides ≥ 1.7 mmol/L
or medication

199

(37.3%)

51

(41.5%)

14

(53.8%)

63

(56.8%)

.0011

HDL (male < 1.03 mmol/L,
female < 1.29 mmol/L)

229

(43.0%)

50

(40.7%)

13

(50.0%)

41

(36.9%)

.5425

Waist circumference (male
≥ 90 cm, female ≥ 80 cm)

405

(76.0%)

85

(69.1%)

18

(69.2%)

72

(64.9%)

.0633

SBP ≥ 130 mmHg or DBP
≥ 85 mmHg or medication

243

(45.6%)

68

(55.3%)

20

(76.9%)

73

(65.8%)

< .0001

Blood glucose ≥
5.6 mmol/L or medication

169

(31.7%)

43

(35.0%)

7

(26.9%)

49

(44.1%)

.0727

Note. For continuous risk factors, entries represent median with 25th and 75th percentiles in parentheses; for binary risk factors, entries represent
frequency with percentage in parentheses.
HDL = high-density lipoproteins; SBP = systolic blood pressure; DBP = diastolic blood pressure.
a
Kruskal-Wallis test and Pearson’s chi-square test were used to test for differences between alcohol consumption category for continuous and binary
risk factors, respectively.
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Different outcomes for the risk factors for occasional drinkers versus non-drinkers are not significant when adjustment is performed (Table 3). However the odds ratio of 1.7 (CI 1.0, 2.9) for MetS
and 1.8 (CI 1.0, 3.1) for hypertension is higher among heavy drinkers or quitters, even after adjustment. The increased risk for elevated triglycerides of 1.2 among heavy drinkers or quitters is not
found to be statistically significant.
Table 3. Association between alcohol consumption and risk factors after adjusting for potential
confounders
Occasional vs. None
Odds
Ratio

95% CI

Quit or ≥ 2 Times/Week vs. None

P-value

Odds
Ratioa

95% CI

P-value

Diagnosed by doctor to have diabetes

1.227

0.546

2.756

0.6210

1.148

0.485

2.720

0.7532

Diagnosed by doctor to have hypertension

1.504

0.886

2.553

0.1302

1.375

0.740

2.554

0.3140

Metabolic Syndrome

1.234

0.789

1.929

0.3572

1.706

1.007

2.890

0.0468

Triglycerides ≥ 1.7 mmol/L or medication

0.951

0.599

1.511

0.8321

1.225

0.718

2.088

0.4565

HDL (male < 1.03 mmol/L, female < 1.29
mmol/L)

1.047

0.673

1.631

0.8382

1.056

0.625

1.782

0.8393

Waist circumference (male ≥ 90 cm,
female ≥ 80 cm)

1.025

0.624

1.685

0.9219

1.134

0.652

1.974

0.6552

SBP ≥ 130 mmHg or DBP ≥ 85 mmHg or
medication

1.441

0.918

2.262

0.1125

1.779

1.037

3.053

0.0366

Blood glucose ≥ 5.6 mmol/L or medication

0.916

0.571

1.470

0.7160

1.052

0.615

1.798

0.8531

HDL = high-density lipoproteins; SBP = systolic blood pressure; DBP = diastolic blood pressure.
a
Odds ratios adjusted for gender, age, monthly income, cigarette consumption, family history of chronic diseases and physical exercise.

Discussion
The present study found a MetS prevalence among men of 58.6% among heavy drinkers, compared
to 48.8% and 42.4% among occasional drinkers and abstainers, respectively. Regression analysis
demonstrated a weak relationship between alcohol intake and both MetS and elevated blood pressure.
Heavy drinkers were also found to have higher rates of diabetes and higher mean blood glucose levels
than occasional drinkers or non-drinkers, showing a dose-response trend, but the statistical significance of these results declined or disappeared after adjusting for a host of lifestyle variables. This
observation suggests that lifestyle variables may be confounding the relationship between alcohol
intake and MetS, and that in fact it is lifestyle that determines both alcohol intake and rates of MetS.
Our finding of alcohol consumption as one contributor to disease and even mortality in association
with other lifestyle variables has been observed in other contexts (Jin et al. 2011).
While not able to demonstrate a causal relationship, these results do elevate the importance
of alcohol intake as a significant lifestyle variable associated with MetS and other non-communicable diseases, in particular hypertension, triglycerides and glucose intolerance, among middle-age
Chinese populations. This issue will be analyzed presently.
In China’s alcohol culture, most drinking takes place with a meal, and solitary drinking is frowned
upon (Hao et al. 1999). Alcohol is used to maintain good relations between people and to promote
camaraderie among colleagues. These cultural attributes may prevent the development of alcoholism
among some, but the social aspect also tends to add significant peer pressure to drinking events
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resulting in binge drinking. The combination of consuming spirits of high alcohol content coupled
with high volume leads to intoxication.
Alcohol misuse is defined as excess daily consumption (more than four drinks per day for men
or more than three for women) or excess total consumption (more than 14 drinks per week for men
or more than seven drinks per week for women) or both (National Institute on Alcohol Abuse and
Alcoholism 2005). Although this study reports only the frequency of alcohol consumption and not
volume, in China 200 mL (90 gm) or more of 48% alcohol is commonly consumed by men at meals
and parties; this would be the equivalent of five drinks of spirits. Therefore, many of the 39% of the
men in this study who drink more than twice a week were likely exceeding the alcohol misuse criteria
of 14 drinks per week. Many Asians possess a genetic polymorphism that confers some protection
against alcoholism (Chen et al. 1999), exhibited by the so-called Asian flush. This failure to rapidly
metabolize alcohol actually results in faster and more prolonged intoxication, which may worsen
the toxic effects that lead to organ damage (Wakabayashi and Masuda 2006).
Reporting on research from Russia, Zaridze et al. (2009) found a dose–response relationship
between death due to pancreatic disease in Russian men ages 15–74 years who consumed three or
more half-litre bottles of vodka per week, with a relative risk of 6.69, (CI 4.98–9.00). Kristiansen
et al. (2008) found a high alcohol intake was associated with a higher risk of pancreatitis and in a
dose–response manner. The relationship between alcohol consumption and glucose intolerance is
likely chronic pancreatitis.
This recognition of the deleterious effects of alcohol (Schuckit 2009), especially spirits, as is most
commonly consumed in Asian countries, challenges the conclusions of research in many Western
settings arguing for the protective effects of alcohol consumption on MetS (Fan et al. 2008; Freiberg
et al. 2004) at relatively low levels of alcohol intake (Alkerwi et al. 2009). Alcohol intake does
increase insulin sensitivity (Avogaro et al. 2004), but it is also known to generate cellular oxidative stress (Dembele et al. 2009) and overwork pancreatic beta cells (Shin et al. 2002), so whatever
benefits alcohol may confer seem to be lost at higher levels of alcohol intake. The present research
found no harm from occasional alcohol intake compared to none, but also did not find occasional
alcohol intake to be protective.
Wine has health-enhancing attributes due to polyphenols found in red wine – especially resveratrol in grape skins – and antioxidant benefits (Agarwal 2002; Opie and Lecour 2007). But there are
also health risks in alcohol consumption (Kvaavik et al. 2010), especially binge drinking (Bagnardi et
al. 2008; Malyutina 2002) and/or strong liquor (Hata and Nakajima 2000). Asian alcohol consumption favours strong liquor with high alcohol and calorie content. The result has been ignoring the
influence of Asian hard liquor consumption habits on cardiovascular health. While light alcohol
consumption was somewhat protective against MetS in Korea, there was a dose–response increase
in the odds ratio with increasing alcohol consumption (Yoon et al. 2004). Likewise, in a study of
Japanese factory workers with a mean age of 44, ethanol intake of 300 g/wk or more had an increased
age-adjusted hazard ratio for an increased risk of MetS (Otsuka et al. 2011). Also in a Japanese
population, a positive association of alcohol intake was found with blood pressure, triglycerides and
HDL cholesterol among men with and without diabetes (Wakabayashi 2011). The work presented
here demonstrated an association with alcohol intake and triglycerides, fasting blood glucose and
hypertension, but statistical significance was limited, and only the latter was found significant after
controlling for confounding factors. This is similar to what Jin et al. have demonstrated in a study
in China, where they report that heavy drinkers (≥ 50.0 g/d), compared with non-drinkers, had
higher blood pressure, elevated triglycerides and a 53% increased risk of having MetS (Jin et al.
2011). Yokoyama et al. (2007) have shown the risk of hard liquor to cardiovascular disease in Japan,
results that concur with the present study. Together these results open up a new area of concern for
the health and well-being of people in Asia.
China’s economic development has created both possibilities and challenges. A recent report that
the age-standardized prevalence of total diabetes in China is now 10.6% and 8.8% among men and
women, respectively, highlights the urgency of the problem (Yang et al. 2010). In rural China there
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is less chronic disease than in urban China (in 2008 7.9% of rural households reported a chronic
disease, compared to 14.9% in urban ones), despite poorer health services and higher rates of premature self-discharge due to inability to pay in rural areas (27.59% vs. 11.58%) (Jian et al. 2010).
The 60% of studied subjects living on less than five US dollars a day ($1,825 USD per year)
actually represent middle- to lower-class status in urban Shanxi Province, where mean per capita
disposable income in 2009 was $2,153 and $538 USD in urban rural areas, respectively (which is
somewhat lower than total per capita income would be) (Zhang 2010). These are the men whom this
study has identified as being less educated and poorer, and consuming more alcohol and tobacco,
which contributes to compromised health. For men, harmful drinking patterns and alcohol-related
morbidity and mortality follow a reversed socio-economic gradient (Schmidt et al. 2010).
Rates of non-communicable diseases are increasing rapidly in China, and strategies for their
prevention are needed. Urbanization in China leads to a decrease in physical exercise of 32% (Ng et
al. 2009). Remaining non-hypertensive was more likely among rural residents and those who became
more physically active and quit drinking alcohol (Ahn et al. 2011). In a country like China, meeting
many choices for the first time, creating environments that support behaviour change and providing
incentives to reduce lifestyle-related health risks are essential (Maziak and Ward 2009). There is no
apparent awareness of the health risks of hard liquor among the Chinese public. Furthermore, access
to alcohol has few restrictions and controls, with no legal age limit for purchasing or consuming
alcohol and no regulation of where alcohol can be sold. The second round of data collection in this
study is currently under way, and will more thoroughly investigate alcohol intake patterns.
This study is limited by the relatively small number of subjects in each age cohort, particularly
among men, which compromised statistical power. Selection bias was unavoidable as people selfselected to participate in the survey after being invited by their local community clinic. Recall bias
was also present, as questions required recall of habits in the previous month or longer.
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Abstract
The current study was designed to fill the literature gap by examining the roles of the pro-alcohol social
environment in alcohol use among female sex workers (FSWs) in China. In this study, a total of 1,022
FSWs were recruited through community outreach from both alcohol-serving and nonalcohol-serving
commercial sex venues in Guangxi, China. The pro-alcohol social environment was measured in four
areas: institutional norms, institutional practices, risk perceptions and peer norms. The measures of
the pro-alcohol social environment were significantly associated with the venues’ alcohol-serving
practices, with FSWs from those venues reporting a more positive pro-alcohol social environment
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than their counterparts from nonalcohol-serving venues. However, these pro-alcohol social environment measures were independently predictive of alcohol use after controlling for venues’ alcoholserving practices and other demographic characteristics. Public health interventions need to target
environmental–structural factors through altering pro-alcohol-use social norms and practices at both
institutional and individual levels among FSWs in China.

Introduction
Alcohol use is a context-specific and prevalent behaviour (Li et al. 2010). Generally, alcohol use was
associated with personal traits, social contexts and physical milieus (Ahern et al. 2008; Beck et al.
2008; Gruenewald et al. 2002). Personal traits include both demographic characteristics (e.g., sex,
ethnicity, socio-economic status, education) and personal characteristics (e.g., psychosocial status,
attitude toward alcoholism) (Ahern et al. 2008; Beck et al. 2008; Brennan et al. 1986; Gruenewald
et al. 2002). Social context refers to individual, situational and motivational characteristics that
influence drinking behaviours (e.g., peer influences and sex seeking) as well as social/environmental
correlates (e.g., drinking norms, alcohol-use-related policies) (Ahern et al. 2008; Beck et al. 2008). In
addition, availability of alcohol may shape drinking practices and increase incidence, prevalence of
alcohol use and other alcohol-use-related problems within communities (Stockwell and Gruenewald
2001).
Alcohol use has been considered an integral part of commercial sex, involving both sex workers
and their clients (Kumar 2003; Wojcicki 2002). Both female sex workers (FSWs) and their clients
use alcohol as a means to facilitate sexual trades (Li et al. 2010a). Alcohol use among FSWs and
clients during their sexual encounters is widespread worldwide, with 81.2% to 100% of FSWs
ever using alcohol, and about three quarters of FSWs using alcohol during the past month (Li et
al. 2010a). Alcohol use among clients of FSWs is also prevalent. A study conducted in Thailand
reported that 76% of clients drank during most commercial sex encounters (VanLandingham et
al. 1993).
Risk of alcohol use would be elevated in certain situations or contexts, such as taverns and nightclubs (Wojcicki 2002; World Health Organization [WHO] 2008). Contextual factors are particularly critical to alcohol use in commercial sex (Li et al. 2010a). Existing studies have confirmed
that FSWs who worked in alcohol-serving venues (e.g., nightclubs) drank more compared to their
counterparts from nonalcohol-serving venues. For instance, de Graaf et al. (1995) reported that
FSWs who worked in clubs drank a higher level of alcohol than those working on the street, in
brothels and in homes. In Kenya, alcohol problems were more prevalent among FSWs working in
nightclubs and bars (Yadav et al. 2005).
Excessive alcohol consumption has also been confirmed as one of the most influential behavioural
risk factors for negative health outcomes, including both physical and mental health problems (Li et
al. 2010a; WHO 2008). For instance, in a study conducted by Potterat et al. (2004), both acute and
chronic alcohol use were among the leading causes of death among FSWs. A review of global literature on alcohol use among FSWs and their clients documented a significant association between
alcohol use and mental health problems, including depression, suicidal ideation and post-traumatic
stress disorders (PTSD) (Li et al. 2010a).
Despite a growing number of studies on contexts of alcohol use and its negative effect on sexual
and other health risks among FSWs, there are some limitations in the existing literature. First, most
studies have looked only at the physical environment or physical factors (e.g., whether the venues
serve alcohol) that were associated with alcohol-use problems among FSWs (Ao et al. 2011; Wojcicki
2002). Data are scarce regarding the role of the social environment characterized by pro-alcohol
use among this at-risk population’s alcohol use. We defined this type of environment in the current
study as one in which certain conditions may prompt people’s alcohol use in their living and working
contexts. Second, most studies used some general, simple and often non-standardized measures of
alcohol use, such as lifetime and current alcohol use, alcohol use in the past week, or number of
drinks per day (Kalichman et al. 2007; Li et al. 2010a). These measures make it difficult to compare
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findings across studies. Finally, most studies regarding alcohol use among FSWs were conducted in
Western or African countries (Ao et al. 2011; Chersich et al. 2007; de Graaf et al. 1995; Morojele
et al. 2006). Limited studies have been conducted in Asian countries including China, where both
alcohol use and commercial sex are prevalent (Hong et al. 2007; Morisky et al. 2010).
As in other Asian countries, commercial sex in China is primarily establishment-based. An
estimated 10 million FSWs in China operate in a complex commercial sex hierarchy during the first
decade of the 21st century (Hong and Li 2008; Huang et al. 2004). Women who work in the higherlevel sex venues (nightclubs) are usually able to charge more for their services and work in more favourable places, while women working at the bottom of the hierarchy (the streets) usually earn less pay and
face considerably higher risks, including sexually transmitted diseases (STD)/HIV infections (Roger
et al. 2002). Under the supervision and arrangement of the gatekeepers (managers or owners of the
venues, as well as “mammies, or pimps”), FSWs typically encounter their clients in either entertainment establishments (e.g., karaoke [KTV], nightclubs, dance halls, discos and bars) or personal service
sectors (e.g., saunas, hair salons, massage parlours, barbershops, restaurants and mini-hotels) (Fang et
al. 2007; Yang et al. 2005). The Chinese government considers commercial sex one of the “social evils”
and periodically conducts fierce crackdowns on the sex industry (Roger et al. 1996). FSWs in China
face strong discrimination and stigmatization from society. Both FSWs and clients are subject to fines
and incarceration if arrested by the police (WHO 2001). Because of the nature of their work, this
working cohort is highly mobile and is often engaged in a series of health-risk behaviours, including
substance abuse and risky sexual behaviours (Fang et al. 2007; Roger et al. 2002). Although female
drinking is strongly condemned in traditional Chinese culture, limited studies have documented the
high prevalence of alcohol use among FSWs in China. One study indicated that one third of FSWs
had become intoxicated at least once a month in the last six months (Hong et al. 2007).
Despite the general recognition that alcohol availability at work may contribute to higher
alcohol-use problems among FSWs, to date few studies have investigated how factors embedding
within pro-alcohol use environment (such as institutional norms and practices, risk perceptions
and peer norms) affect drinking behaviours among FSWs in China. Therefore, we conducted the
current study with the following research questions: (1) What is the prevalence of alcohol use among
the FSWs in China? (2) Do measures of the pro-alcohol-use social environment independently
contribute to alcohol-use problems among FSWs beyond the alcohol-serving practices of the venues?
Method
Study Site
The current study was conducted in 2008–2009 in two tourist cities (Beihai and Guilin) of the
Guangxi Zhuang Autonomous Region (Guangxi). Guangxi is located in southwest China and is
one of the five autonomous and multi-ethnic administrative regions in China. Because of Guangxi’s
central location, it has historically been a transport hub for trade, commerce and tourism in southwest China. As two of the most famous tourism spots, attracting 4–10 million tourists to each city
every year, Beihai and Guilin were selected as our study sites. Beihai is located in the southern coast
of Guangxi, with a population of 1.36 million including 550,000 urban residents. Guilin is situated
in northeast Guangxi, with a population of 1.34 million including an urban population of 620,000.
Because of the booming economy and lucrative tourism industry in Guilin and Beihai, commercial
sex flourishes in both cities. An estimated 2000 FSWs work in more than 150 commercial sex venues
in each city (Guangxi Center for Disease Control and Prevention [CDC] 2009).
Recruitment and Data Collection Procedure
Prior to data collection, the research team conducted ethnographic mapping to identify commercial
sex venues in sampling areas. Identified sexual venues included entertainment establishments (e.g.,
KTV, nightclubs and bars), personal service sectors (e.g., saunas, hair salons, massage parlours,
road-side restaurants and mini-hotels) and the street. Upon the completion of the ethnographic
mapping, owners/managers or other gatekeepers of these venues were contacted for their permission
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to conduct research in their premises. Once we obtained permission from the gatekeepers, several
trained outreach health workers from the local CDC approached the women in these establishments
to ask for their participation. Eligible participants were (a) women who worked in these establishments, (b) who did not deny involvement in commercial sex, and (c) who were willing to provide
written informed consent to participate in the study. An estimate of 25% of the venues and 30%
of the women who were approached refused to participate. A final sample of 1,022 women were
recruited from 60 entertainment establishments and completed a self-administered questionnaire.
Among the participants, 983 provided valid responses on alcohol-use-related measures.
The survey was conducted in separate rooms or private spaces in the venues or sites where
participants were recruited. During the survey, only the interviewer, who provided assistance when
necessary, was allowed to stay with the participant. For a small number of women (less than 5%)
with a low level of literacy, interviewers read questions to participants. The questionnaire took about
45 minutes to complete. Each participant received a small gift with a cash value equivalent to 4.50
US dollars. The study protocol was approved by the Institutional Review Boards at Wayne State
University in the United States and Beijing Normal University in China.
Measures
Demographic information: Participants were asked to provide information on their age, ethnicity,
residency (rural or urban household registration), educational attainment, marital status, length of
working in the city (in months), working venue and monthly income (in Chinese currency, yuan). For
the purpose of data analysis in the current study, we categorized ethnicity into Han or non-Han, educational attainment into no more than middle school or at least middle school, marital status into ever
married or never married, and home residency into rural or urban. Venues were classified as alcoholserving or nonalcohol-serving, based on whether the serving of alcohol was part of routine business
practices. Alcohol-serving venues in the current study included restaurants, bars, nightclubs and KTVs;
nonalcohol-serving venues included mini-hotels, streets, massage parlours, hair salons and saunas.
Pro-alcohol-use social environment: A scale to measure various factors in social environments
characterized by pro-alcohol use was developed based on findings in the existing literature regarding
social and environmental contexts of alcohol use (Li et al. 2010a; Shuper et al. 2010). The scale
consists of four domains with a total of 12 items. The first domain (three items, Cronbach alpha
= 0.6) assesses the institutional norms regarding alcohol use with three dichotomous items (clients
ask you to drink, mammy [pimp] or other gatekeepers require you drink, and mammy or other
gatekeepers have a quota on alcohol sales for you at work). The second domain (Cronbach alpha
= 0.6) evaluates institutional practices related to alcohol use with three dichotomous items (part
of your work is to drink with clients, FSWs will gain commission from the sales of alcohol, and
usually drink at work). The third domain (Cronbach alpha = 0.7) measures the risk perceptions
among FSWs with three dichotomous questions (drinking will make clients happier, you will make
more money if you drink and clients will tip more if you drink with them). The fourth domain
(Cronbach alpha = 0.8) assesses peer norms/influences by asking how many of the FSWs they knew
drank alcohol, got intoxicated or drank with clients, on a 5-point scale (none, some, about half of
them, most, almost all of them). For the purpose of data analysis in the current study, responses were
dichotomized into two groups: “less than half of them” versus “at least half of them.” A composite
score was calculated for each of these four subscales of the “pro-alcohol-use social environment”
by summing up all positive responses to items in each subscale, with a higher composite score
indicating a more positive measure of the pro-alcohol social environment. The Cronbach alpha for
the pro-alcohol-use social environment was 0.9 for the current study sample.
Alcohol use: Women’s alcohol use in the past year was measured by the Alcohol Use Disorders
Identification Test (AUDIT) (Babor et al. 2001; Saunders et al. 1993). The AUDIT has been developed from a WHO six-country collaborative project with ten items covering three domains of
drinking behaviors (hazardous alcohol use, dependence symptoms and harmful alcohol use). The
AUDIT is a widely used, standardized screening instrument to assess individuals’ hazardous as well
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as harmful alcohol consumption and has been validated in the Chinese culture (Gao 2000; Li et al.
2003). The range of AUDIT scores is from 0 to 40, with a higher score indicating more severe alcoholuse problems. The Cronbach’s alpha for the ten AUDIT items was 0.8 for the current study sample.
To create a categorical measure of alcohol-use problems in the current study, we employed a scoring
system with four risk levels of alcohol consumption: level one refers to “low-risk,” with AUDIT
scores 0–7; level two refers to “risk drinking,” with AUDIT scores 8–15; level three refers to “heavy
drinking” with AUDIT scores 16–19; and level four refers to “hazordous drinking,” with AUDIT
scores 20–40 (Babor et al. 2001). For the purpose of data analysis, we further dichotomized AUDIT
scores by a cut-off point of eight (Babor et al. 2001; Steinbauer et al. 1998) to separate women who
had problematic alcohol use (AUDIT scores ≥8) versus those who did not (AUDIT scores <8).
Data Analysis
First, a chi-square (for categorical variables) and an independent t-test (for continuous variables) were
employed to assess the differences in participants’ demographic characteristics, alcohol-use behaviours, and measures of the pro-alcohol-use social environment between the alcohol-serving venues
and nonalcohol-serving venues (Tables 1 and 2). Second, a chi-square test was employed to assess
the association between various dichotomous measures of the pro-alcohol-use social environment
and four risk levels of alcohol use (as determined by the ranges of AUDIT scores) (Table 3). Third,
a multivariate binary logistic regression model was employed to further examine the independent
association between alcohol use and the social environment characterized by pro-alcohol use.
The dichotomized AUDIT scores served as the dependent variable in the regression model. The
independent variables included composite scores of four subscales of measures of the pro-alcohol-use
social environment (institutional norms, institutional practices, risk perceptions and peer norms),
alcohol-serving practices of the venues and key demographics (age, education, income and marital
status). Adjusted odd ratios (aORs) for the logistic regression model and their 95% confidence intervals (95% CIs) were used to depict independent relationships between dependent and independent
variables (Table 4). All statistical analyses were performed using SAS 9.2.
Results
Key Demographic Characteristics by Alcohol-Serving Practices
As shown in Table 1, the average age of the participants (N = 983) was 24.4 (SD = 6.1), and most
of them (62.7%) had less than a middle school education. Most were of Han ethnicity (84.0%),
more than half were from rural areas (55.2%) and 73.8% were never married. They had worked in
the cities on average of 44.0 (median = 36.0; IQR = 42.0) months, and earned 2,720 (median =
2,000; IQR = 2,000) yuan (approximately 380 US dollars at the time of survey) a month. About
60% (588/983) of FSWs worked in venues that served alcohol (restaurants, bars, nightclubs, KTVs).
FSWs who worked in alcohol-serving venues were more likely to be younger, never married, have a
higher educational attainment and earn lower incomes (p < .05).
Pro-Alcohol-Use Social Environment by Alcohol Serving Practice
Table 2 showed associations between measures of the pro-alcohol-use social environment and
alcohol-serving practices of the venues. For items in the institutional norms subscale, 65.2%
of FSWs had ever been asked by clients to drink, and 89.8% worked in alcohol-serving venues
compared to 27.7% working in nonalcohol-serving venues (p < .0001). Nearly one half (46.3%)
of the FSWs reported being required to drink alcohol by their mammies or other gatekeepers, and
11.0% reported that their mammies or other gatekeepers had a quota for them on alcohol sales
at work. In the institutional practice subscale, nearly half of participants reported that they drank
during working time, or part of their work was to drink with clients. Significantly more FSWs
who worked in alcohol-serving venues than those working in nonalcohol-serving venues (17.9%
vs. 8.6%; p < .0001) reported that they would gain a commission from sales of alcohol. On the
risk perception subscale, nearly one third of FSWs believed that they could make more money by
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drinking, and 55.4% believed that clients would tip them more for drinking with them. Similarly,
more than half of FSWs reported that drinking would make their clients happier. All items on the
peer norm scale in the alcohol-serving venues had statistically significantly higher rates than those
in the nonalcohol-serving venues (p < .0001). About 60.4% of FSWs reported that at least half of
FSWs they knew drank alcohol at work, one third reported at least half of FSWs they knew became
intoxicated, and half indicated that at least half of FSWs they knew also drank with clients during
work. The mean AUDIT score was 9.1 (SD = 7.4) for the study sample. FSWs who worked in
alcohol-serving venues had a significantly higher AUDIT score compared to FSWs who worked in
nonalcohol-serving venues (13.1 vs. 3.9; p < .0001).
Table 1. Demographic information among FSWs by whether serving alcohol at work
Alcohol-Serving Venuea
Total

Yes

No

983 (100.0%)

588 (59.8%)

395 (40.2%)

24.4 (6.1)

22.7(4.6)

27.0 (7.1)****

Han

84.0%

83.2%

85.3%

Non-Han

16.0%

16.8%

14.7%

Urban

44.8%

47.4%

40.9%

Rural

55.2%

52.6%

59.1%

Never

73.8%

81.3%

62.5%****

Ever

26.2%

18.7%

37.5%

≤Middle school

62.7%

58.2%

69.4%****

>Middle school

37.3%

41.8%

30.6%

Income (1,000 yuanb, mean, SD)

2.7 (2.4)

2.5 (1.6)

3.1 (3.1)****

44.0 (36.0, 42.0)

42.1 (36.0, 42.0)

46.7 (36.0, 44.0)

N (%)
Age (Mean, SD)
Ethnicity

Residency

Marital status

Education

Length of working (in months, mean, median, IQR)

FSWs = female sex workers; SD = standard deviation; IQR = interquartile range; KTVs = karaoke.
a
Alcohol-serving venues in the current study included restaurants, bars, nightclubs and KTVs; nonalcohol-serving venues included mini-hotels, streets,
massage parlours, hair salons and saunas.
b
1,000 yuan is equivalent to 153.85 US dollars.
*p < .05. **p < .01. ***p < .001. ****p < .0001.

Pro-Alcohol-Use Social Environment and Alcohol Use
As shown in Table 3, all measures of the pro-alcohol-use social environment significantly differed by
the four risk levels of alcohol use, as determined by the AUDIT scores (p < .0001). For instance, among
FSWs who reported drinking at work, only 18.0% were in the low-risk category, but 67.8% fell in
the risk drinking category, 71.5% fell in the heavy-drinking category, and 77.8% were considered as
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hazardous-drinkers (p < .0001). The same pattern has been seen in all other items, with statistically
significant associations between these measures and risk levels of alcohol-use problems (p < .0001).
Table 2. Pro-alcohol-use social environment among FSWs by whether serving alcohol at work
Alcohol-Serving Venuea
Total

Yes

No

983 (100.0%)

588 (59.8%)

395 (40.2%)

Clients ask me to drink

65.2%

89.8%

27.7%****

Mammies require the FSWs to drink alcohol

46.3%

68.6%

12.5%****

Mammies have the quota on alcohol for the FSWs

11.0%

14.6%

5.6%****

Part of my work is to drink with clients

57.4%

90.3%

8.4%****

Drinking during working time

47.7%

76.8%

1.9%****

FSWs will gain a percentage from the sales of alcohol

14.1%

17.9%

8.6%****

Drink will make clients happier

54.3%

76.8%

20.0%****

Making more money by drinking

32.4%

45.0%

13.2%****

Clients will give the FSWs tips for drinking with them

55.4%

75.3%

25.8%****

Drink alcohol

60.4%

83.0%

26.5%****

Become intoxicated

32.5%

49.0%

7.8%****

Drink with other clients

51.3%

79.7%

9.0%****

9.1 (7.4)

13.1 (6.3)

3.9 (4.7)****

N (%)
Pro-alcohol-use social environment
Institutional
norms

Institutional
practices

Risk perceptions

Peer norms

At least half of the FSWs they know…

AUDIT (score) (mean, SD)

FSWs = female sex workers; SD = standard deviation; KTVs = karaoke.
a
Alcohol-serving venues in the current study included restaurants, bars, nightclubs, and KTVs; nonalcohol-serving venues included mini-hotels, streets,
massage parlours, hair salons and saunas.
*p < .05. **p < .01. ***p < .001. ****p < .0001.

As Table 4 depicts, when accounting for the alcohol-serving practice and key demographic characteristics (age, marital status, income and education), problematic alcohol use remained significantly
associated with measures of the pro-alcohol-use social environment, including institutional practices
(aOR = 1.40; 95% CI = 1.06, 1.85; p = .02), risk perceptions (aOR = 1.35; 95% CI = 1.05, 1.74;
p = .02) and peer norms (aOR = 1.26; 95% CI = 1.02, 1.56; p = .04). Institutional norms showed
a marginally statistically significant association with alcohol use in the model (aOR = 1.28; 95%
CI = 1.00, 1.65; p = .06). In addition, women who worked in alcohol-serving venues were six times
more likely to report problematic alcohol use (Table 4).
Discussion
Our study is one of the first attempts to examine the association between factors of working
environment and alcohol use among FSWs in China. Our data indicate that the measures of the
pro-alcohol social environment had good validity, as they were significantly associated with both the
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Table 3. The pro-alcohol-use social environment by AUDIT among FSWs
Risk Levels by AUDIT Score
Total

0–7

8–15

16–19

20–40

983 (100.0%)

438 (44.6%)

332 (33.8%)

123 (12.5%)

90 (9.2%)

Clients ask me to drink

65.2%

38.7%

83.7%

87.8%

89.8%****

Mammies require the FSWs to
drink alcohol

46.3%

20.0%

62.8%

65.8%

83.3%****

Mammies have the quota on
alcohol for the FSWs

11.0%

6.5%

12.3%

12.2%

23.3%****

Part of my work is to drink
with clients

57.4%

24.7%

79.2%

83.7%

90.0%****

Drinking during working time

47.7%

18.0%

67.8%

71.5%

77.8%****

FSWs will gain a percentage
from the sales of alcohol

14.1%

8.6%

17.2%

17.1%

22.2%****

Drink will make clients happier

54.3%

27.9%

72.8%

74.0%

83.3%****

Making more money by
drinking

32.4%

14.8%

40.2%

54.1%

57.3%****

Clients will give the FSWs tips
for drinking with them

55.4%

67.8%

82.9%

77.8%

53.5%****

N (%)
Pro-alcohol-use social environment
Institutional
norms

Institutional
practices

Risk
perceptions

Peer norms

At least half of the FSWs they know…
Drink alcohol

60.4%

33.0%

78.5%

85.4%

91.1%****

Become intoxicated

32.5%

13.2%

41.9%

51.6%

65.9%****

Drink with other clients

51.3%

21.6%

69.7%

80.5%

87.6%****

FSWs = female sex workers.
*p < .05. **p < .01. ***p < .001. ****p < .0001.

alcohol-serving practices of the venues and the various risk levels of alcohol use among FSWs. The
finding that alcohol use was significantly associated with the alcohol-serving practices of commercial sex venues is consistent with global literature (Agha and Nchima 2004; Li et al. 2010a; Yadav
et al. 2005). Compared to women in other occupations as well as the general population of China
(Tomasson et al. 2004; Xiang et al. 2009), FSWs in the current study had much higher rates of
alcohol use. Our findings also confirm the importance of a number of social environmental correlates that were related to FSWs’ drinking behaviours. These findings indicate alcohol use is a major
health concern for FSWs, and a call for effective interventions should go beyond individual FSWs
to address structural-level determinants of alcohol use among FSWs.
The data in the current study suggested that clients play an important role in FSWs’ drinking
behaviours. For instance, direct pressure from clients is one of the most frequently reported reasons
(65.2%) for alcohol use among FSWs in the current study. Similar results were also found in studies
conducted in both developed and developing countries (Gossop et al.1995; Nishigaya 2002). A
study conducted in Cambodia showed clients played an important role in both physically and
monetarily forcing FSWs to use alcohol during their sexual practice (Nishigaya 2002). Such findings
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Table 4. Multivariate regression on association between the pro-alcohol-use social environment and
alcohol use
Problematic Alcohol Usea
(aOR, 95% CIs)

P-values

5.96 (3.49, 10.17)

.00

Institutional norms

1.28 (1.00, 1.65)

.06

Institutional practices

1.40 (1.06, 1.85)

.02

Risk perceptions

1.35 (1.05, 1.74)

.02

Peer norms

1.26 (1.02, 1.56)

.04

Age

1.00 (0.97, 1.05)

.77

Marital status

0.99 (0.59, 1.65)

.95

Income

1.03 (0.96, 1.11)

.46

Education

1.19 (0.83, 1.70)

.35

Alcohol-serving venuesb
Pro-alcohol-use social environment

Demographic information

OR = adjusted odds ratio; CI = confidence interval; KTVs = karaoke.
Problematic alcohol use in the current study employed a cut-off point of 8 of AUDIT scores: AUDIT score <8 points was non-problematic alcohol use;
AUDIT score ≥8 points was problematic alcohol use.
b
Alcohol-serving venues in the current study included restaurants, bars, nightclubs and KTVs; nonalcohol-serving venues included mini-hotels, streets,
massage parlours, hair salons and saunas.
a
a

suggested that the interventions involving clients of FSWs could be an effective strategy in reducing
alcohol-use-associated commercial sex.
Furthermore, our data revealed gatekeepers (e.g., mammy, manager, and owner) who supervise
FSWs at commercial sex venues played a critical role in FSWs’ drinking behaviours. This finding is
consistent with existing studies indicating influential impacts of gatekeepers on venue-based FSWs’
sexual behaviours and alcohol use (Li et al. 2010b; Hong et al 2008; Morisky et al. 2006; Yang et al.
2005). In the current study, nearly half of the FSWs reported drinking alcohol at the request of their
mammies or other gatekeepers. As the key persons who provide employment opportunities, business
connections and possibly safety and protection for FSWs, the mammy or other gatekeepers may have
a direct impact on alcohol use among FSWs, especially at venues where alcohol sales are a significant source of income for the venues or key stakeholders (e.g., mammy, FSWs). In addition, given
the high mobility of FSWs, training for gatekeepers may be a feasible and sustainable strategy for
reducing alcohol-use problems among this high-risk population. Therefore, interventions targeting
gatekeepers could be critical for changing drinking norms as well as establishing an alcohol risk
reduction working environment for FSWs.
Our data revealed that both institutional norms and institutional practices are intricately related
to alcohol-use problems in venues where FSWs work. More than half of the FSWs reported that part
of their work was to drink with clients, or that they could drink at work. Alcohol use has become
part of the routine of daily work and an occupational risk factor for some FSWs. Such institutional
norms and practices have shaped current alcohol consumption patterns among FSWs in China.
Consistent with global literature regarding the positive effect of peer norms on alcohol use among
general populations (Brennan et al. 1986), our data also showed that peer norms play a considerable
role in alcohol use among FSWs.
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In the current study, some FSWs in the nonalcohol-serving venues reported on-job alcohol
use. For instance, 9.4% (25/267) of FSWs who work in saunas reported their venues were served
alcohol. There are two possible explanations for this finding. First, some nonalcohol-serving venues
in fact did serve alcohol without permits or allowed clients to bring alcoholic beverages to the
venues. Second, some FSWs recruited from nonalcohol-serving venues actually worked in multiple
venues that included alcohol-serving venues. Therefore, their reporting of on-the-job alcohol use
might not necessarily reflect only the alcohol use practices of the venues where they were recruited.
In addition, our findings showed that women who worked in nonalcohol-serving venues earned
significantly higher incomes than those who worked in alcohol-serving venues. It is possible that
the job description of FSWs who worked in alcohol-serving venues tended to involve more activities
related to drinking other than having sex with clients, whereas women who worked in nonalcoholserving venues tended to have commercial sex as their primary business focus. As a result, income
disparities between two types of venues have been detected.
There are several limitations in the current study. First, our study was conducted in Guangxi,
a multi-ethnic region of China. The findings may not be generalizable to other areas of China.
Second, the nature of cross-sectional design prevents us from making a causal conclusion regarding
the association between the pro-alcohol-use social environment and alcohol use among the FSWs.
Future studies with a longitudinal design are needed to examine the temporal relationships. Third,
the current study may be subject to self-selection bias because FSWs who drank may choose to work
at alcohol-serving venues, and the presence of a pro-alcohol-use social environment may not shape
their drinking behaviours. However, for most FSWs, they may not have much “choosing power” in
terms of selecting work places, given their stigmatized social status and the illegality of commercial
sex in China. Fourth, due to the illegal status and highly stigmatized and marginalized nature of
sex work in China, our data were subject to volunteer bias and socially desirable reporting. Fifth,
the sample in the current study was recruited through venue-based sampling, which might have
resulted in under-sampling FSWs who work on the streets or “freelance” (less than 5%). Finally,
some measures of the pro-alcohol social environment had relatively low consistency estimates.
Despite these limitations, the findings of the current study have several important implications
for future alcohol-use risk reduction interventions among FSWs in China and other developing
countries. First, the high rates of alcohol use among FSWs call for effective alcohol risk reduction efforts among this at-risk population, especially among FSWs who work in alcohol-serving
venues. Work-related alcohol use can be considered as one of the occupational hazards for FSWs.
Alcohol-use screening protocols should be incorporated with existing healthcare practices in order
to address such a prevalent and severe problem among FSWs. Accessible and affordable alcohol-risk
reduction health services are necessary for this at-risk and marginalized population. Second, future
health promotion efforts should focus on changing social norms as well as reducing peer influence.
Interventions that change social norms to reduce alcohol consumption among vulnerable populations have proved to be effective in the United States and other Western countries (Borsari and
Carey 2001), and these interventions can be culturally adapted for FSWs in China and other developing countries. In addition, considering alcohol-use problems among FSWs varied with different
demographic characteristics (e.g., age, types of working environments, residency), these interventions need to be tailored to meet the unique needs of different subgroups of FSWs (Hong et al.
2008). Third, alcohol risk reduction intervention programs also need to take FSWs’ socially marginalized status into consideration. If women cannot afford to lose their clients by refusing to drink
alcohol, or they are under threat of violence, they may have no choice in deciding whether to drink
with their clients or not. Without taking the power inequality associated with commercial sex into
consideration, alcohol risk reduction programs among FSWs may not be effective. Empowerment
for these socially marginalized women would be a promising strategy. Fourth, considering social
contexts of commercial sex in China, a venue-based multi-level alcohol risk reduction intervention
approach may work effectively. Our data revealed multiple factors of social environment that may
shape FSWs’ drinking behaviours, such as availability of alcohol, pressure from gatekeepers, clients’
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demands, peer influence and social norms of drinking. Furthermore, these factors interacted in
venues where FSWs work. Such findings suggest that effective interventions should incorporate
physical, social and policy elements. Interventions addressing individual levels (personal knowledge, risk perceptions, refusal and negotiation skills) as well as environmental and structural levels
(discouraging alcohol use in these establishments, training gatekeepers to communicate with their
employees regarding their risks, and delivering prevention messages to both FSWs and their clients
in the venues) targeting all stakeholders including FSWs, gatekeepers and clients in these venues
can create a supportive social and working environment for the vulnerable group and reduce their
alcohol use as well as related health problems.
In summary, our findings underscore the role of the pro-alcohol-use social environment in
alcohol-use problems among FSWs in China. Culturally appropriate venue-based multi-level
alcohol risk reduction interventions are urgently needed to target both individual alcohol use and
the pro-alcohol-use social environment associated with commercial sex. Future efforts to establish
an alcohol risk reduction environment will help FSWs to reduce their alcohol use as well as related
health problems.
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Abstract
Using data from the preparatory phase prior to national implementation of an effective HIV prevention
program (Focus on Youth in the Caribbean; FOYC) in all Bahamian government sixth-grade classes,
we describe (1) actual FOYC implementation, (2) factors that influenced implementation, and (3) the
relationship of implementation with intervention outcome. Six elementary schools (with 17 grade six
classrooms) were selected to participate in the preparatory phase. The 17 teachers were invited to
attend a training workshop, coordinate administration of questionnaires to the students, teach the 10
sessions of FOYC and complete self-assessment checklists. A total of 395 students submitted baseline
and 311 students submitted year-end questionnaires. Thirteen teachers initiated FOYC; five completed
all 10 sessions. Implementation of FOYC was not related to teacher FOYC workshop experience but
did cluster by school. There were significant positive correlations between improved student knowledge of HIV/AIDS, protective health skills, perceived parental monitoring and reduced risk behaviours
with the number of FOYC sessions delivered. Implementation was impeded by logistics issues, structural issues with the measures, and comfort-level issues, most of which can be addressed for national
implementation. Degree of FOYC implementation is correlated with positive student outcomes.

Introduction
The field of human immunodeficiency virus (HIV) prevention has advanced considerably over the last
several decades. Forty-one “best evidence” effective HIV prevention programs have been identified by
the Centers for Disease Control and Prevention’s (CDC) Prevention Synthesis Project (CDC 2009).
Our increased understanding of the processes of diffusion and dissemination of effective behavioural
interventions has led to an increased recognition of the need to focus on the related but unique issues of
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implementation of effective interventions (Dearing 2008; Green et al. 2009). Toward this end, another
program within the CDC, the “Diffusion of Effective Behavioral Interventions” (DEBI) project,
selected “best evidence programs” and packaged them to enable communities to implement them in
a fashion most likely to retain their effectiveness (CDC 2008; Dworkin et al. 2008; Lyles et al. 2007).
One of the DEBI programs is “Focus on Youth with Informed Parents and Children Together”
(FOY with ImPACT). As the DEBI project is committed to implementing effective programs in
areas most likely to benefit from effective HIV prevention efforts, the US researchers who developed FOY with ImPACT have been collaborating with researchers from the Bahamian Ministry of
Health (MOH) and Ministry of Education (MOE) to adapt the intervention for use in Bahamian
government schools.
It has been reported that The Bahamas, with an estimated population of 353,658 individuals on
over 700 islands, has the highest estimated adult HIV prevalence rate (3%) in the Caribbean (The
Joint United Nations Program on HIV/AIDS; UNAIDS 2010). Heterosexual activity is the predominant mode of transmission. The Bahamas has focused considerable resources toward decreasing the
epidemic; in 2010 there were only 59 AIDS-related deaths in The Bahamas, the lowest number since
the beginning of the epidemic. However, the epidemic has been especially prominent among young
adults; 57% of non-AIDS HIV cases are among individuals aged 15 to 34 years, who represent less
than 20% of the population. HIV is the leading cause of death among young adults aged 25 to 44
years in The Bahamas (Maura 2011; MOH 2011; UNAIDS 2010;).
For more than ten years, the US–Bahamian team evaluated the Bahamian adaptation of FOY (a
ten-session – plus two booster sessions – adolescent HIV prevention intervention entitled “Focus
on Youth in The Caribbean” [FOYC] and a one-hour parental monitoring intervention entitled
“Caribbean Informed Parents and Children Together” [CImPACT]). A randomized, controlled,
three-celled effectiveness trial involving 15 elementary schools in The Bahamas was conducted.
Based on the effectiveness of the intervention through 36 months, the MOE decided to incorporate
FOYC into the sixth-grade curriculum within the government school system (Deveaux et al. 2011).
The need to move science to practice has inspired countless publications and serves as the foundation for the National Institutes of Health (NIH) Roadmap Initiative (Zerhouni 2006, 2007). The
principle focus of implementation science is on the process of delivery and how this process affects
expected outcomes (based on prior effectiveness research) (Dearing 2009). Implementation science
may occur in an experimental setting but may also be conducted during natural or real-life implementation. National implementation of an evidence-based behavioural intervention offers a unique
opportunity to contribute to the emerging field of behavioural implementation science (McKleroy et
al. 2006; Rogers 1995). Given the scope of a national implementation effort, the process generally
entails several phases. Implementation research from one phase may be used to inform implementation efforts in a subsequent phase.
Factors Influencing Fidelity of Implementation
Fidelity of behavioural implementation refers to the degree to which program implementers
(“trainers” or, in the current situation, grade six teachers) implement programs and implement them
as intended by the program developer (in this case, the developers of FOYC) (Dearing 2009). Dating
back at least to the mid-1970s with the Rand Report entitled “Implementation of Educational
Innovation” (Berman and McLaughlin 1976), concerns have been raised regarding the fidelity
of implementation; the consensus of multiple evaluations of implementation of education and
behavioural interventions is that some degree of alteration is unavoidable (Bell et al. 2007; Bellg et
al. 2004; Dusenbury et al. 2003; Galbraith et al. 2009; Hallfors and Godette 2002; Ringwalt et al.
2004; Rohrbach et al. 2005). In describing the literature regarding implementation of behavioural
interventions, Rohrbach et al. (2005) observed:
Previous research has shown that decisions to adopt, or initiate the use of, innovative programs
and practices in schools are often made by school boards, and upper- and mid-level school
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district administrators.… In early stages of the process, teachers may give their opinions about
the proposed program, but in general they are not the ultimate decision makers about whether
the program will be adopted across the school district or within the school. However, when it
comes to program implementation, most teachers have considerable autonomy regarding what
goes on in their own classroom. Thus, once a school district has adopted a new curriculum, it is
typically the teachers who decide whether and how it is actually used (Rohrbach et al. 2005: 515).
Ringwalt and colleagues (2004) reported that among a representative sample of US teachers, 79.8%
reported adapting their prevention curricula.
The NIH Behavior Change Consortium has identified five areas to consider in conceptualizing
treatment fidelity in conducting research: study design, training providers, delivery of treatment,
receipt of treatment and enactment of treatment skills (Bellg et al. 2004). These factors can be
grouped according to those which potentially could be affected during the training process, those
that may be affected by fixed characteristics of the trainers (teachers) or the respondents, and those
associated with the intervention itself.
Factors That Could Be Modified During Training
Potentially intervenable characteristics that have been identified as associated with increased fidelity
include those that potentially increase trainer confidence, perceived relevance, ownership and
relative benefit. Those factors that could be altered and might result in increased confidence include
(1) intensive in-service training that follows a set curriculum (compared to no training, training
that is ad hoc or variable in nature, non-participatory training and/or brief training) (Berman and
McLaughlin 1976; Dusenbury et al. 2003; Kelly et al. 2000; Perrin et al. 2006), (2) less curricular
discretion (e.g., a more detailed script or lesson plan) (Dusenbury et al. 2003; Perrin et al. 2006),
and (3) practice in skills necessary to teach the curriculum and to use interactive methods (Fixsen
et al. 2005). Those factors that potentially result in increased relevance include a perception that
the focus of the intervention applies to the community in which the intervention is being adopted
(Rohrbach et al. 1993). The extent to which relevance is more local (as opposed to a global or
national relevance), this factor may be a stronger motivator of fidelity. Related to relevance, ownership appears to be important (specifically, a sense on the part of the trainees that the intervention
addresses a local issue and that they or their community had significant input into the development
of the intervention). Also relevant to the question of benefit is the perception of the effectiveness of
currently available curricula (in this case HIV prevention); if the existing curriculum is perceived as
adequate, substitution with a new one is likely to be more difficult (Dusenbury et al. 2003).
Other Characteristics of the Teachers That May Influence Fidelity
Characteristics of the teacher and teaching environment have also been shown to increase fidelity.
Examples include shorter duration of time as a teacher, initial feelings about the existing curriculum
(in this case the existing HIV prevention program in the schools), and an overall positive attitude
toward prevention in general (Dusenbury et al. 2003; Parcel et al. 1995). Likewise, organizational
characteristics including receptivity to innovation and decreased turmoil have been associated with
increased fidelity (Gottfredson 1984; Wandersman et al. 1988). Evidence that local authority figures
(e.g., the school principal and guidance counsellors) support the importance of the intervention
being adopted serves to indicate the relative benefit to be derived from teaching this curriculum as
opposed to more time spent on another subject (such as math or reading) (Dusenbury et al. 2003).
Factors Associated with the Intervention That May Influence Fidelity
Complex programs are less likely to be successfully implemented; as a corollary, programs that are
packaged and present the materials in a straightforward manner are more faithfully executed (Dusenbury
et al. 2003). Detailed instruction manuals for the trainers increase fidelity (Bauman et al. 1991).
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Evidence That Fidelity Is Associated with Sustained Effectiveness
One of the most comprehensive examinations of fidelity and effectiveness to date was conducted
by Blakely et al. (1987), assessing seven nationally disseminated education and criminal justice
projects. Results indicated that implementations conducted with high fidelity were more effective
than low-fidelity implementations. Blakely et al. measured program fidelity as the proportion of
finite program components that were implemented and developed detailed process measures that
allowed observation of specific program components to measure adoption or implementation by
each site to determine fidelity. Multiple methods, including extensive interviews and in-person
observations were utilized. Validity was analyzed by comparing data across the various measures
obtained. Multiple sources of data were available for 75% of items at each site. Blakely et al. found
an exact-agreement convergence rating of .96 for the between-source comparison strategy summed
across all 70 sites. They found that high-fidelity adopters tended to be more effective than implementers with low-fidelity, local additions to the model tended to enhance effectiveness, and modifications not distracting from fidelity were unrelated to effectiveness.
As significant as this research is, there are several reasons why additional research on the relationship between fidelity of HIV prevention intervention delivery and HIV risk reduction outcomes
is still critically important. As the researchers themselves describe, the outcomes data were left up
to the sites to describe and provide and thus were inconsistent in nature and of variable quality.
The procedure to examine the relationship between outcomes and fidelity was limited to a ranking
procedure, and the relationship itself was suggestive rather than definitive. Finally, both the content
and the target audiences of the interventions assessed in the Blakely study differ from HIV prevention among early adolescents.
In summary, the national implementation of FOYC throughout the sixth-grade classes among
all 78 of the government primary schools in The Bahamas affords HIV prevention efforts a unique
opportunity to explore issues arising in the implementation of an effective intervention. This is also an
opportunity to increase our understanding of factors affecting implementation and to test the relationship between implementation and replication of intervention outcomes. The data and observations
acquired during the preparatory phase described herein offer guidance both for the wider Bahamian
national implementation effort to follow and for the general field of implementation science.
Materials and Methods
In the spring of 2010, the MOE selected six elementary schools to participate in the first phase of
national implementation. Four of the schools were located in New Providence (NP) (the four schools
are heretofore referred to as NPA, NPB, NPC and NPD) and two on one of the neighbouring
islands, locally referred to as the Family Islands (heretofore referred to as FI).
The six selected schools housed 17 sixth-grade classes and teachers: NPA, five teachers; NPB,
four teachers; NPC, three teachers; NPD, three teachers; and the two schools from the FI each had
one teacher. NPB and NPC had participated in the original sixth-grade effectiveness study and had
been randomized to FOYC; NPD had also participated in the prior study but had been randomized
to the control condition. NPA and the two NI schools had not been in the prior study.
The research protocol was approved by the Wayne State University Human Investigation
Committee and the Institutional Review Board of the Bahamian Public Hospitals Authority.
Guiding Theoretical Model
The national HIV prevention intervention in the Bahamas is guided by social cognitive theory,
which provides a conceptual framework for understanding human behavioural change. The theory
posits that human behaviour is the product of the dynamic interplay of personal factors, behaviour
and environmental influences (Bandura 1986). Behaviour can be changed through new learning
experiences, guidance in protective perceptions and support for the development of capacities (Glanz
et al. 2008). In the context of HIV prevention and sexual risk reduction, prevention knowledge
and skills to exercise self-protective behaviour are necessary but not sufficient for behaviour change.
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Behavioral change is mediated by a process of cognitive appraisal by which people integrate knowledge and outcome expectancies from a judgment of their ability to perform the protective behaviour (e.g., practice abstinence). Change in HIV-related behaviours results from the joint functions
of increased HIV prevention knowledge and skills, parental monitoring and well-established selfefficacy. The model has been empirically confirmed in multiple populations and communities
(CDC 1999; O’ Leary et al. 2000).
Teacher Training
The MOE established a teacher training workshop format following the protocol utilized during the
effectiveness trial of FOYC and used by the DEBI program to train future interventionists in the
delivery of FOY. The teacher training covered (1) a review of the need for HIV prevention in The
Bahamas, (2) an overview of FOYC, including research showing its effectiveness, (3) a walk-through
of each of the ten sessions of FOYC with full participation and “teach-backs” of the activities considered to be critical to the success of FOYC, and (4) a didactic question-and-answer period regarding
methods of protection. All 17 teachers (regardless of attendance at a workshop) were given a copy
of the FOYC teacher training manual.
Five of the schools (both of the FI schools and three of the four NP schools) were represented at
the training by seven teachers (see Table 1). Among the ten remaining teachers scheduled to participate in the FOYC national implementation, six had attended a prior FOYC workshop and participated in the original FOYC training as part of the effectiveness evaluation; four received no training.
Table 1. Preparation for teaching Focus on Youth in the Caribbean (FOYC) among the 17 sixth-grade
teachers in Phase One of national implementation
Number of teachers who were:
Individual schools

Present at FOYC Workshop

Received prior FOYC Training

Received no FOYC Training

New Providence (NP) Schools
NPBa

2

1

1

NPDa

1

1

1

NPCb

0

2

1

NPA

2

2

1

#FI#1

1

0

0

#FI#2

1

0

0

Family Island (FI) Schools

School was part of original FOYC study and was randomized to receive FOYC; bSchool was part of original FOYC study and was randomized to receive
the control condition.

a

Two team members (US and Bahamian) were present for observations. Detailed notes were
maintained regarding each activity covered during the training.
Expectations of the Teachers in the Classrooms
The teachers were told by the MOE that they would be expected to (1) coordinate the administration
of an anonymous baseline knowledge, skills and practice questionnaire to their sixth-grade students
at the beginning of the school year (prior to teaching FOYC) and again at the end of the year, (2)
teach all ten sessions of FOYC, (3) complete a self-assessment checklist after delivering each session
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and permit observer assessments as described in next section, (4) complete a pre- and post-implementation questionnaire assessing factors contributing to implementation and fidelity (see next section),
and (5) communicate with project staff regarding completion or lack thereof of these activities.
Self-assessments and Observer Assessments
A critical component of implementation research involves assessing whether the curriculum was
taught and the extent to which it was consistent with the training components and with the form
of delivery that was originally found to be effective. Implementation “fidelity” was to be assessed
by both a teacher self-assessment and independent observer assessments of two of the ten sessions
taught by each teacher. These assessments were conducted using a pre-formatted “checklist” (yes/no
and multiple-choice format) and a written explanation of observations/self-reflections. These forms
were derived from the measures successfully used in the prior FOYC effectiveness trial and used in
the DEBI rollout of FOY.
In order to assess the factors described earlier in this manuscript that prior research has suggested
may influence likelihood of implementation (Bauman et al. 1991; Berman and McLaughlin 1976;
Dusenbury et al. 2003; Perrin et al. 2006), each teacher was asked to complete a 14-item pre- and
post-implementation survey regarding their perceptions of the importance and appropriateness of
the contents of FOYC for sixth-grade youth as well as their ability to teach it, the importance of the
curriculum compared to other topics, their comfort level with FOYC, and so forth. Finally, a brief,
one-on-one open-ended interview was conducted with each teacher regarding his or her experiences
with implementation (or lack thereof ) of FOYC.
Student Questionnaires
To assess student response to the intervention, a shortened version the Bahamian Youth Health Risk
Behavioral Inventory (BYRHB) (Chen et al. 2011; Deveaux et al. 2011;) was administered at the
beginning of sixth grade before delivery of FOYC and at the end of sixth grade, in the classroom
by the sixth-grade teachers (or their surrogates). The questionnaires were anonymous and confidential. An 18-item scale including true and false statements was used to assess level of knowledge
regarding HIV/AIDS. Correct responses were scored 1 and incorrect 0, resulting in a mean score of
0–18 for each participant. Knowledge of specific skills regarding protected sex were assessed using
a published skills checklist scale whose internal consistency, construct validity and criterion-related
validity have been validated through comparison of responses to a knowledge questionnaire and an
actual demonstration of condom-use skills (Stanton et al. 2009). The checklist scale includes correct
steps and incorrect steps; correct responses were scored 1 and incorrect 0.
A six-items scale was used to assess self-efficacy regarding protected sex; agreement was measured
through a five-point Likert scale (1 = strongly disagree to 5 = strongly agree). Intentions/expectations regarding several risk and protective behaviours (including sexual intercourse) in the next six
months were assessed by self-reported likelihood (1 = very unlikely to 5 = very likely). For each of
these categories, a mean score was derived using individuals’ responses to the items, with higher
scores indicating higher levels of knowledge of protective skills, self-efficacy and behavioural intentions, respectively. The students were asked if they had engaged in certain risk behaviours (including
sexual intercourse in the last six months). Youth were administered Silverberg’s six-item Parental
Monitoring Scale, in which youth perception of parental awareness of their activities along a fivepoint Likert scale (1 = never to 5 = always) was assessed (Silverberg and Small 1991).
Analysis
The pre-intervention/post-intervention student self-report data were entered into IBM SPSS
Statistics 19. After data cleaning, the data were converted to SAS format. All the statistical analyses
were performed using SAS 9.2 statistical software package (SAS Institute Inc., Cary, NC, USA).
Descriptive statistics (mean and standard deviation) of knowledge and attitudes and frequency
distribution of demographics, intentions and behaviours were calculated. Baseline comparisons were
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made between schools and between sexes to examine potentially significant differences at baseline,
using ANOVA and student’s t-test. When ANOVA results indicated statistical significance, post
hoc comparisons using Tukey’s HSD (honestly significant difference) test were made to determine
which groups differed. Similar analyses were conducted for the end-of-school-year questionnaires
collected. Using student’s t-test and Pearson’s |2 test, pre-intervention and post-intervention data
were compared overall and by the number of educational sessions taught by each teacher.
To adjust for the clustering effects (classroom and/or school), the intraclass correlation coefficient (ICC) and variance inflation factor (VIF) were calculated for all outcome variables, including
knowledge, attitudes, intention and behaviours (Wears 2002). ICC values ranged from 0 to 0.03.
All test statistics (t, F, |2) were adjusted using VIFs; corresponding p-values to the adjusted test
statistics are displayed in Tables 2 and 3.
Table 2. Teachers’ assessment pre- and post-implementation of the Focus on Youth in the Caribbean
(FOYC) curriculum
Teachers’ Assessment

Pre-implementation

Post-implementation

Total number of teachers

5

9

Prevention programs are very important for youth

5 (100%)

9 (100%)

HIV prevention is very important for youth in general

5 (100%)

9 (100%)

HIV prevention is very important for grade 6 youth in general

5 (100%)

7 (77.8%)

HIV prevention is very important for the Bahamian community

5 (100%)

9 (100%)

“Focus on Youth” is very important for the grade 6 youth in our school

4 (80%)

7 (77.8%)

The time I spent teaching “Focus on Youth” is about the same
compared to the time I spent teaching reading skills in grade 6

4 (80%)

7 (77.8%)

I feel comfortable in teaching the materials in “Focus on Youth”

3 (60%)

NA

NA

6 (66.7%)

Number (%) of teachers endorsing the following statements:

Grade 6 students benefited very much from “Focus on Youth”
NA = not available.

Results
Implementation
Thirteen (76%) of the 17 eligible sixth-grade teachers initiated FOYC; 11 of the 13 had received
training (five had attended the July workshop and six had received prior FOYC training). Five
(29%) of the teachers fully implemented the ten FOYC sessions; three teachers had attended the July
workshop, one had received prior FOYC training and the other had neither. All of the four teachers
who did not implement FOYC had attended previous FOYC training (but not the most recent July
workshop). Two of the teachers who initiated and completed all ten sessions did not complete any
of the measures and did not administer the student questionnaire to their students.
Implementation clustered by school. None of the four teachers at NPB initiated FOYC, while all
of the teachers in the remaining schools initiated implementation. Of the eleven teachers who initiated the classes, all three from NPD completed all ten sessions; four teachers from NPA completed
> 4 sessions, and four teachers (three from NPC and one from NPA) completed two.
Teacher Assessments: Pre- and Post-implementation Surveys and Year-End
Interviews (data available from the authors)
Only five teachers completed the pre-implementation survey, and all five subsequently implemented
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at least the first two sessions of FOYC. Three teachers had attended a prior FOYC training workshop
and had taught FOYC.
Table 3. Baseline knowledge and perceptions regarding risk and protective factors among sixthgrade students in The Bahamas
Variable

Overall

Primary Schools

Post
hoc
test

NPB
(1)

NPD
(2)

NPC
(3)

NPA
(4)

395

99

100

90

106

Male

44.6%

45.3%

46.5%

50.0%

37.5%

Female

55.4%

54.7%

53.5%

50.0%

62.5%

AIDS knowledge
(score range 0~15)

9.15
(3.08)

10.29
(2.13)

9.43
(2.97)

8.66
(3.09)

8.20
(3.55)

6.74***

Reproductive
health skills
(score range 4~15)

9.36
(1.83)

9.30
(1.77)

9.52
(1.92)

9.27
(1.90)

9.34
(1.77)

Self-efficacy
(score range 1~5)

2.34
(1.28)

2.29
(1.29)

2.55
(1.30)

2.42
(1.23)

Parent monitoring
(score range 1~5)

4.17
(0.93)

4.03
(0.93)

4.01
(1.04)

Sample size (n)

adj. F

Gender

Male

Female

adj. t

8.97
(2.95)

9.05
(3.23)

–0.20

0.29

9.26
(1.87)

9.49
(1.73)

–1.08

2.11
(1.25)

1.85

2.52
(1.31)

2.31
(1.26)

1.36

4.36
(0.76)

4.30
(0.91)

3.32*

3.92
(1.02)

4.40
(0.76)

4.50***

Gendera
3.15

(1,3)
(1,4)
(2,4)

(2,3)

Expectations to engage in risk behavioursa
Smoke marijuanab

2.8%

4.0%

3.0%

1.1%

2.8%

–

4.7%

1.6%

–

Drink alcohol

15.9%

15.3%

21.4%

21.6%

6.7%

6.33

22.3%

12.6%

4.17*

Involve in pregnancy

10.7%

15.2%

10.1%

12.5%

5.7%

2.97

18.9%

3.8%

15.13***

Have sex

14.0%

18.6%

15.5%

17.2%

5.8%

8.44*

23.5%

6.0%

20.78***

39.9%

45.9%

42.9%

50.6%

21.6%

19.35***

41.7%

38.1%

0.43

Have protected sex
if I have sex

Note. All test statistics (t, F, |2) were adjusted using the variance inflation factors (VIFs).
a
Pearson’s |2 test; bFisher’s Exact Test.
*p < .05; **p < .01; ***p < .001.

All five teachers reported that “prevention programs are very important for youth” and endorsed
the statements that HIV prevention is “very important for youth in general,” “for grade six youth,”
and for “the grade six youth in their communities.” Four teachers said that FOYC (as opposed to
other HIV curricula) “is very important for the grade six students in their school,” while one said
that it is “somewhat important.” Four teachers said that “the time spent teaching FOYC is about the
same compared to the time spent teaching reading skills in grade six,” while one teacher (who went
on to complete ≥ 4 sessions) said, “teaching FOYC is less important.” Three of the teachers (all of
whom completed only two sessions) felt that they would be very comfortable teaching FOYC, while
the other two (one of whom had taught four sessions and the other had taught all ten) felt that they
would be “somewhat comfortable.”
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Nine teachers (all from NP) completed the post-implementation survey; three of these had also
completed the pre-implementation survey. Among the nine, two teachers completed two sessions,
four teachers complete six to seven sessions and three teachers completed all ten. All endorsed the
two statements that HIV prevention is “very important for youth” and for “the Bahamian community.” As well, all endorsed the importance of prevention programs in general for youth, while seven
teachers said that HIV prevention programs are “very important for grade six youth in general” and
for “grade six youth in their school.” The remaining two teachers responded that it is “somewhat
important” for both categories (both of these teachers taught six to seven sessions of FOYC). Six
teachers said that “the grade six students benefited ‘very much’ from FOYC” (two of the three who
completed all ten sessions, three of the four who completed six to seven sessions, and one of the
two who completed two sessions), while the remaining three said students benefited “somewhat”
from it. Seven teachers said that “the time spent teaching FOYC was ‘about the same’ compared to
the time spent teaching reading skills,” and two (one who taught four to six sessions and one who
taught two sessions) said “teaching FOY was ‘less important.’”
Interviews were successfully conducted with 15 of the teachers, including the 11 who initiated
implementation. All 11 of the implementing teachers expressed the view that the FOYC content
was important. However, because the curricular material was not incorporated into the Bahamian
national formal testing program, it received less emphasis in the curriculum than subjects that
would be the focus of the national testing. All 11 expressed concerns that teaching FOYC required
considerable preparation time compared to other subject areas. Teachers reported that preparation
of the material for each session, which previously had been performed by a research project team,
now resided with the teacher. Further, many of the teachers found it difficult to accommodate the
presentation of the material within the allotted time frame. Three teachers expressed concern that
the materials were too graphic for the youth. All of the teachers, regardless of level of FOYC training,
expressed discomfort presenting the contraceptive information to grade six students. Two teachers
felt that although the materials should be taught, the classroom teacher should not teach it both
because of their lack of expertise and because of the discomfort the students might feel.
The four teachers at NPB who did not implement FOYC expressed commitment to the program
but encountered a variety of logistic issues, including the need to replace a teacher who transferred
in the fall.
Observer Assessments and Teacher Self-assessment
Scheduling the observations was problematic. Despite appointments being made on several
occasions, completion of two observed sessions for all 11 classes in which implementation occurred
was not possible; ultimately, one observation per class was completed for all classes. Since few
teachers completed their teacher checklists, a comprehensive comparison of teacher self-report with
observations was not possible, although in general the teachers appeared to be reliably reporting
what they had taught.
Student Data: Pre- and Post-intervention
Baseline and year-end questionnaires were administered to the students in all 15 classrooms in the
four NP schools but were not administered in the two FI schools. Among the 15 classes completing
the baseline questionnaires, there were 395 students (219 females and 176 males) with a median age
of 11 years. The four schools did not differ with respect to gender distribution. HIV-related knowledge varied considerably by school, with a high score of 10.29 at one school compared to a low of
8.20. As shown in Table 3, perceived parental monitoring was high overall (4.17 on a scale of 1 to 5)
and reflected gender differences, with girls indicating significantly higher perceived monitoring. At
baseline, the overwhelming majority of youth (370, or 94%) had not engaged in sex during the prior
six months; males (17, or 10%) were more likely than females (8, or 4%; p < .05) to report sexual
activity. There was considerable variation in anticipated involvement in risk behaviours by school.
In Table 4, we examine the pre–post test data overall and according to number of classes
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completed. As shown in the first two columns, overall, AIDS/HIV knowledge and protective sexual
health skills increased significantly. Intentions to use protection if a youth were to have sex increased
significantly, while expectations to engage in sex did not change. Self-reported sexual activity within
the last six months increased significantly. The four sets of columns to the right of the overall
data display pre–post data by number of sessions of FOYC completed, including no sessions (four
classes), two sessions (four classes), four to nine sessions (four classes) and all ten sessions (three
classes). These data reveal a pattern of increased knowledge, protective sexual health skills and
perceived parental monitoring with increased numbers of sessions. Intention to use protection if
engaging in sex increased significantly among all youth in all groups, irrespective of receipt of classes.
Reported expectation to consume alcohol increased significantly among youth who received four
to nine sessions. Reported sexual activity in the last six months increased significantly among youth
who received no, or only one or two, FOYC sessions; reported sexual activity did not increase among
youth who received four or more FOYC sessions.
Discussion
The rollout of implementation of an effective HIV risk-prevention program across a nation offers a
unique opportunity to both inform the science of implementation and to improve the implementation process of the national effort. The findings from the preparatory phase of national implementation in The Bahamas identified many logistic issues encountered by teachers as they attempted
to implement a curriculum and employ measures that had been used previously but in a highly
supported research setting and/or smaller more centralized efforts (CDC 2008; Deveaux et al.
2011). The overall low rate of full implementation (18%) is consistent with rates previously reported
in the literature (Ringwalt et al. 2004).
Recommendations from the teachers and our observations have been used to modify subsequent
training workshops and measures for future phases of national implementation. Moreover, the
findings from this first phase that implementation is possible and can be effective in a real-world
setting will be used to increase the likelihood of implementation in subsequent phases. In particular,
the improvements in knowledge and skills and the suggestion of lower risk participation among
youth who received more FOYC sessions should serve as encouragement to teachers in subsequent
stages of national implementation to implement as much of the curriculum as possible.
The logistic issues began with workshop attendance. In contrast to the earlier effectiveness trial of
FOYC in which all teachers participated in the workshops, in this first phase of national implementation only seven of the 17 teachers asked to implement FOYC attended. Likewise, in contrast to the
effectiveness trial of FOYC in which all sessions of the curriculum were delivered to all classes, six
of the teachers never began implementation, and only three completed all ten sessions. The teachers
discussed the many implementation issues, some of which (e.g., starting too late in the year) could
be easily addressed in the future. Others will require intervention from school administrators or the
MOE (class cancellations, changing teachers, and/or including questions from the FOYC curriculum
in the Bahamian national formal testing program) in subsequent phases. Although with reminders
and prompting from the research staff, many of the teachers had completed the self-checklist in the
FOYC effectiveness trial, in this real-life setting, few teachers completed it, commenting that the
format was cumbersome. As a result, we have simplified the measure, employing a more user-friendly
format. Finally, in response to the legitimate concerns about time required to prepare materials for
teaching FOYC, the MOE has altered the manuals to reduce this time commitment.
Somewhat surprising, given the extant literature (Green et al. 2009; CDC 2008; Hallfors and
Godette 2002) and our own experience with FOYC, was the lack of correlation between teachertraining workshops and delivery of FOYC. However, in view of the evidence from some studies of the
importance of detailed teacher training manuals (Dusenbury et al. 2003), it is possible that since all
of the teachers received a detailed teacher manual the lack of exposure to a training workshop was less
important. A contrary explanation is suggested by the experience of Kelly and colleagues (2000), who
found that the training workshop was less important in implementation than an ability to confer with
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9.15
(3.08)

4.89
(1.33)

4.17
(0.93)

AIDS knowledge
(score range 0~15)

Protective health skills
(score range 0~8)

Parent monitoring
(score range 1~5)

10.7%

14.0%

40.0%

Involve in pregnancy

Have sex

Have protected sex if I have sex

2.5%

Ever had anal sex

Overall

66.7%

16.1%

7.8%

22.1%

0.7%

4.19
(0.79)

5.14
(1.70)

10.48
(2.94)

311

6.9%

10.6%

Follow-up

48.09***

0.59

0.98

2.44

2.52

0.29

1.97*

4.90***

adj. t

Note. All test statistics (t, F, |2) were adjusted using the variance inflation factors (VIFs).
a
Pearson’s |2 test.
*p < .05; **p < .01; ***p < .001. Numbers in parentheses are standard deviations.

6.4%

Had sex in the last 6 months

Base-line

15.9%

Drink alcohol

Engage in risk behavioursa

2.8%

Smoke marijuana

Expectations to engage in risk behavioursa

395

Follow-up

Overall

Baseline

Sample size (n)

Variable

45.9%

18.6%

15.2%

15.3%

4.0%

4.03
(0.93)

4.82
(1.12)

10.29
(2.13)

99

Baseline

7.68**

4.06*

|2

75.0%

19.5%

7.2%

13.1%

2.4%

4.15
(0.78)

4.86
(1.77)

9.72
(2.96)

85

Follow-up

No sessions
(4 classes)

2.0%

6.5%

Baseline

15.40***

0.03

1.59

0.10

0.22

0.90

0.19

1.26

adj. t

66.7%

18.2%

5.2%

22.4%

0.0%

4.14
(0.87)

5.13
(1.57)

10.23
(2.95)

77

Follow-up

6.3%

12.7%

Follow-up

≤2 sessions

46.4%

16.2%

13.9%

20.8%

2.0%

4.32
(0.78)

4.97
(1.46)

8.63
(2.97)

103

Baseline

2 sessions
(2 classes)

7.03**

0.13

2.06

0.03

0.87

1.42

0.64

3.03**

adj. t

4.30*

3.86*

|2

22.4%

5.4%

3.2%

5.4%

2.2%

4.33
(0.91)

4.99
(1.37)

8.16
(3.73)

93

Baseline

3.1%

6.2%

adj. t

42.9%

15.5%

10.1%

21.4%

3.0%

4.01
(1.04)

4.79
(1.38)

9.43
(2.97)

100

7.6%

8.5%

Follow-up

68.3%

13.4%

9.8%

28.1%

0.0%

4.30
(0.70)

5.39
(1.84)

10.82
(3.16)

83

Follow-up

All sessions
(3 classes)
Baseline

≥4 sessions

16.63***

2.57

1.42

7.57**

0.82

1.04

0.79

5.48***

Baseline

54.6%

12.7%

9.1%

25.8%

0.0%

4.17
(0.82)

5.20
(1.59)

11.33
(2.35)

66

Follow-up

4–9 sessions
(6 classes)

3.53

0.64

|2

11.65***

0.15

0.01

0.61

1.45

2.11*

2.20*

2.59**

adj. t

Table 4. Knowledge, perceptions and behaviours regarding risk and protective factors among sixth-grade students in The Bahamas at baseline and six-months’ follow-up, by number of
sessions of the Focus on Youth in the Caribbean (FOYC) curriculum implemented in their classes
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skilled facilitators after the workshop, during field implementation. This phenomenon may explain
the strong correlations between performances within a school; for example, the six teachers who did
not initiate implementation represented 100% of the teachers at two schools, and no other teacher
failed to initiate implementation. The three teachers who implemented all sessions were in one
school, and the teachers in the remaining three schools all implemented some but not all sessions. It
may be that the teachers at “high implementing schools” used each other as encouraging think tanks
to discuss problematic issues as they arose. These findings underscore the importance of encouraging
teachers, whether or not they are able to attend the training workshop, to support each other and to
share materials and experiences in their efforts to implement FOYC. This advice has been written
in the training manual that all teachers will receive whether or not they attend the workshop. The
clustering of implementation by school may also reflect the previously described positive correlation
between implementation and supportive local authorities (Dusenbury et al. 2003).
The positive correlation between number of sessions of FOYC completed and changes in several
key outcome indicators is encouraging. This is consistent with the finding in the Blakely study
(Blakely et al. 1987), indicating a positive correlation between implementation and outcome. Given
the low rate overall of intervention implementation (only three teachers among 17), this direct correlation between delivery and outcome offers an important opportunity for future training workshops.
We anticipate that if teachers are confident their efforts will have an impact, they may be more
likely to overcome logistic hurdles impeding delivery of FOYC in the classroom. The observation
that risk behaviours increased between the pre- and post-implementation surveys is consistent with
the well-documented increase in risk-taking behaviour during adolescence (Galbraith et al. 2009).
Potential limitations
This is the first phase of national implementation; in contrast to an effectiveness trial, each phase
of the national implementation will be used to influence (and improve) subsequent phases. Because
of the relatively low number of self-checklists returned and observations completed for the same
session, we are not able to confirm the accuracy of the self-reports or to comment on whether the
exercises that were completed were taught as intended by the developers.
Conclusions
The data obtained from this first phase of national implementation are being used by the MOE
to inform the rollout of subsequent implementation phases in all grade six classes throughout the
Bahamas. Particularly important findings from this study are the cohort (school) effect of implementation and the strong correlation between the amount of curriculum implemented and behavioural
outcomes. Although the measures had been employed in a study setting previously, application in
a “real life” setting in the pilot study revealed many issues that had not previously been problematic
and required addressing. Prior research regarding teacher workshops and subsequent implementation success has underscored the need for more than content and exposure if teachers are expected
to follow through on implementation (Deveaux et al. 2007; Fixsen et al. 2005; Joyce 1992). Given
the findings from the first phase of implementation, structured work on the comfort level of teachers
with the subject matter is needed in the training. In addition, efforts will be made by the MOE
to afford more time during training for discussing teacher concerns about the curriculum and to
provide more assistance to teachers throughout the year as they teach the curriculum. These findings
underscore the unique opportunities offered by a national implementation effort to both implementation science and to the national effort itself.
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HIV Prevalence among High School
Learners – Opportunities for Schoolbased HIV Testing Programmes and
Sexual Reproductive Health Services*
Ayesha B.M. Kharsany, Mukelisiwe Mlotshwa, Janet A. Frohlich, Nonhlanhla Yende Zuma,
Natasha Samsunder, Salim S. Abdool Karim and Quarraisha Abdool Karim

Abstract
Background: Young girls in sub Saharan Africa are reported to have higher rates of human immunodeficiency virus (HIV) infection compared to boys in the same age group. Knowledge of HIV status
amongst high schools learners provides an important gateway to prevention and treatment services.
This study aimed at determining the HIV prevalence and explored the feasibility of HIV testing among
high school learners.
Methods: Between September 2010 and February 2011, a linked, anonymous cross-sectional survey
was conducted in two public sector high schools in the rural KwaZulu-Natal midlands. Following
written informed consent, dried blood spot samples (DBS) were collected and tested for HIV. The
overall and age-specific HIV prevalence were compared with select demographic variables.
Results: The HIV prevalence in learners aged 12 to 25 in school A was 4.7% (95% CI 2.8-6.5) compared
to 2.5% (95% CI 1.6-3.5) in school B, (p=0.04). Whilst the HIV prevalence was similar for boys at 1.3%
(95% CI 0-2.8) in school A and 1.7% (95% CI 0.5-2.8) in school B, the prevalence in girls was consistently higher and was 7.7% (95% CI 4.5-10.9) in school A and 3.2% (95% CI 1.8-4.6) in school B. The
age-specific HIV prevalence in girls increased 1.5 to 2 fold for each two year age category, while for
boys the prevalence was stable across all age groups.
Conclusions: The high HIV prevalence in female learners underscores the importance of sexual reproductive health and schools-based HIV testing programs as an important gateway to prevention and
treatment services.

* Reprinted from BMC Public Health 2011, 12:231: http://www.biomedcentral.com/1471-2458/12/231
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Background
In generalized HIV epidemic settings, anonymous testing of pregnant women attending public
sector antenatal clinic (ANC) remain the mainstay for monitoring epidemic trends and are important for measuring the magnitude of the epidemic in the general population.1 The Joint United
Nations Programme on HIV/AIDS (UNAIDS) recommends the importance of understanding
the HIV epidemic locally and customizing responses accordingly.2 As part of the ongoing research
conducted by the Centre for the AIDS Programme of Research in South Africa (CAPRISA) in the
sub-district of Vulindlela we have monitored the trends in HIV prevalence in this rural community
through the annual ANC HIV seroprevalence surveys in the seven primary health care clinics.3 These
surveys have coincided with the national department of health ANC surveys4 and have revealed a
disturbing increase in HIV prevalence among young women below 20 years of age. The overall
HIV prevalence in this age group increased from 16.6% in 2006 to 20.8% in 2008 and the HIV
prevalence in this age group serves as a reliable proxy marker for incident HIV infections.1,3,4
Whilst South Africa is one of few countries that has a supportive legal framework to enable young
children to access sexual reproductive health services autonomously from age 125, there are many
ethical and programmatic challenges to HIV testing of young children for care and support or for
surveillance. In recognition of the fact that children are sexually active at a very young age the risk
of HIV acquisition increases through complex individual behaviours and through sexual networks
within a broader context of political, economic and social powers. To understand the evolving HIV
epidemic in this rural setting and to establish whether the prevalence in young pregnant girls is
similar to that in other non-pregnant young people in this age group we undertook an anonymous
survey in high school learners in Vulindlela, KwaZulu-Natal.
Methods
Setting
The study was conducted in the rural district of Vulindlela, located 150 km north-west of Durban
between September 2010 and February 2011. The community has limited infrastructure and few
employment opportunities, resulting in high levels of poverty. Health services are provided by
seven public sector primary health care clinics and the closest referral hospitals are approximately
30 kilometres away.
There are a total of 75 schools in this sub-district with a learner population of 42,152. Of
these, 51 (68%) are primary schools with a learner population of 25,606 from grades R to 7. The
remaining 24 (32.0%) are secondary schools with a learner population of 16,546 in grades 8 to
12. In preparation for the survey several consultative meetings were held with the Department of
Education at the provincial, district and school level. At the school level, discussions were held with
principals and educators, schools governing bodies, parents and learners prior to implementation.
Study design
This cross-sectional, anonymous, linked survey was undertaken in two, randomly selected high schools
in Vulindlela. Each school was visited over a three week period by a team of trained nurses and counsellors. Information on the purpose of the study, the implications of participation, the informed consent
process, sample collection procedures, use of the results and confidentiality of data were provided to
learners in small groups of 10 to 15. Following individual informed consent, learners willing to participate in the survey provided specimens for HIV testing. Blood was collected through finger-prick onto
blotting paper [Dried blot specimen (DBS)] 6.A limited set of demographic information, identified only
by a unique study code, was linked to the DBS sample. No personal identifying information was used to
ensure confidentiality. The HIV test results were matched to demographic data by their unique codes.
All learners were provided with information on how to access HIV testing and care services and
HIV risk reduction counselling including access to medical male circumcision for male learners.
Learners were encouraged to inform family members on the availability of HIV counselling and
testing services and where to access these in the district.
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Study approvals
The Biomedical Research Ethics Committee of the University of KwaZulu-Natal (E179/04) and the
KwaZulu-Natal Departments of Health and Education reviewed and approved the study.
HIV serological testing
HIV testing was undertaken using HIV ELISA testing performed on DBS samples for detecting
antibodies to HIV using the Vironostika Uni-Form 11 plus O Assay, Biomerieux, with results being
recorded as negative or positive.
Data management and statistical analysis
The survey was undertaken in the schools among all registered learners to minimize selection and
participation bias. Data were collected on standardized case report forms (CRFs) and faxed to a
dedicated study database using DataFax (Clinical DataFax Systems Inc., Hamilton, Canada). HIV
and demographic data analysis were undertaken using the SPSS software version 18.0. Individual
sample weights were weighted to generate a final weighted sample that closely matched the 2010
mid-year population estimates for the province of KwaZulu-Natal provided by Statistics South
Africa.7 The Fisher’s exact test was used to test for differences in HIV prevalence. The 95% confidence interval (CI) for the crude and weighted HIV prevalence assumed a Poisson distribution.
Results
A total of 492/696 learners in school A and 1074/1150 learners in school B participated in the study
giving a response rate of 71.0% and 93.4% respectively. The mean age of learners at both schools was
similar and ranging from 12 to 25 years. At both schools more girls were attending school than boys
and the number of learners in each grade varied per school. The majority of learners were in grades
8, 9 and 10 with a substantial decline in number of girls and boys in grades 11 and 12 (Table 1).
Table 1. Demographic characteristics and HIV prevalence among learners in rural KwaZulu-Natal,
South Africa
Variable

School A (N = 492)

School B (N = 1074)

Boys

Girls

Boys

Girls

16.4; ± 2.2;13-24

16.6; ± 2.4;12-25

15.7; ± 2.2;12-23

15.1; ± 2.0;12-22

Demographic characteristics
Age
Age (Mean; ± SD; range)
Age groups

n

%

n

%

n

%

n

%

12-14 years

40

17.4

62

23.8

151

31.7

265

44.6

15-16 years

89

38.7

76

29.2

172

36.1

186

31.3

17-18 years

62

27.0

70

26.9

100

21.0

102

17.2

19-25 years

39

17.0

50

19.2

54

11.3

41

6.9

Overall

230

(46.9)

258*

(53.1)

477*

(44.5)

594*

(55.5)

Grade 8

62

27.0

74

28.5

105

22.0

141

23.7

Grade 9

66

28.7

46

17.7

125

26.2

139

23.3

Grade distribution
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Table 1. Continued
Grade 10

57

24.8

48

18.5

119

24.9

156

26.2

Grade 11

28

12.2

37

14.2

88

18.4

109

18.3

Grade 12

17

7.4

37

21.2

41

8.6

51

8.6

Overall

230

(46.7)

260*

(52.8)

478

(44.5)

596

(55.5)

n

%95%CI

n

%95%CI

n

%95%CI

n

%95%CI

12-14 years

2

5.0(0.418.2)

1

1.6(0.19.8)

0

0(0.13.1)

5

1.9(0.74.6)

15-16 years

1

1.1(0.17.0)

2

2.6(0.510.1)

2

1.2(0.24.6)

5

2.7(1.06.5)

17-18 years

0

0 (0.27.3)

5

7.1(2.716.6)

4

4.0(1.310.5)

4

3.9(1.310.5)

19-25 years

0

0(0.211.2)

12

24.0(13.536.5)

2

3.7(0.613.8)

5

12.2(4.627.0)

Grade 8

3

4.8(1.314.4)

2

2.7(0.510.3)

1

1.0(0.16.0)

2

1.4(0.35.6)

Grade 9

0

0 (0.16.9)

3

6.5(1.718.9)

2

1.6(0.36.2)

5

3.6(1.36.6)

Grade 10

0

0 (0.27.9)

0

0 (-)

1

0.8(0.15.3)

6

3.8(1.68.6)

Grade 11

0

0 (0.315.0)

7

18.9(8.635.7)

3

3.4(0.910.3)

6

5.5(2.312.1)

Grade 12

0

0 (0.522.9)

8

14.6(6.927.2)

1

2.4(0.114.4)

0

0(0.28.7)

HIV prevalence

Age specific prevalence

Grade specific prevalence

Crude HIV prevalence

1.3% (95% CI 0-2.8)

7.7% (95% CI
4.5-10.9)

Weighted HIV
prevalence**

1.4% (95% CI 0-2.8)

12.7% (95% CI
7.5-19.3)

P<
0.001

1.7% (95% CI
0.5-2.8)

3.2% (95% CI
1.8-4.6)

2.5% (95% CI
0.1-5.0)

7.0% (95% CI
2.4-12.2)

Crude HIV prevalence

4.7% (95% CI 2.8-6.5)

2.5% (95% CI 1.6-3.5)

Weighted HIV
prevalence**

7.6% (95%CI 4.3-10.9)

4.5% (95%CI 2.1- 6.9)

* Missing values were excluded from percentage calculation
** weighted to the 12-24 year old 2010 mid-year population estimates for the province of KwaZulu-Natal provided by Statistics South Africa.7

The overall HIV prevalence in learners in school A was 4.7% (95% CI 2.8-6.5), which was
significantly higher than the prevalence of 2.5% (95% CI 1.6-3.5) in school B, (p = 0.04). The
overall HIV prevalence in girls was consistently higher at 7.7% (95% CI 4.5-10.9) in school A and
3.2% (95% CI 1.8-4.6) in school B compared to the prevalence in boys at 1.3% (95% CI 0-2.8) in
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school A and 1.7% (95% CI 0.5-2.8) in school B. While the prevalence in girls at the two schools
differed significantly (7.7% versus 3.2%; p = 0.0006), the age-specific HIV prevalence increased
1.5 to 2 fold for each two year age category. For boys, however, the HIV prevalence remained stable
across all age categories (Figure 1).
Figure 1. Age-specific HIV prevalence for boys and girls in School A and in School B in rural
KwaZulu-Natal, South Africa
25

HIV prevalence (%)

20

School A
Boys

Girls

12–14

15–16

School B
Boys

Girls

15

10

5

0
17–18

≥19

12–14

Age (years)

15–16

17–18

≥19

Age (years)

http://www.biomedcentral.com/1471-2458/12/231/figure/F1

Discussion
The HIV prevalence among high-school learners in this rural district is concerning and underscores
the importance of targeted HIV risk reduction and sexual reproductive health service efforts in high
schools. It is also important to better understand why these young girls are having sex, with whom
and when they are having sex to better inform efforts to reduce their HIV risk. Early sexual debut
is associated with higher teenage pregnancy rates, sexually transmitted infections and poor school
completion rates leading to poor health and economic outcomes in young women.8-12
South Africa is one of few countries that has a supportive legal framework to enable young
children to access sexual reproductive health services autonomously from age 125. The Children’s Act
of 2005 (Act No. 38 of 2005) which came into effect in 2007 explicitly allows children 12 years and
older access to contraceptives, information on sexuality and reproduction, and the right of consent
to HIV/AIDS testing and treatment. This is in recognition of the fact that children are sexually
active at a very young age and that there is a high burden of HIV infection in young people13, despite
the legal age of consent for sex being 16 years.
The high HIV prevalence among girls identified through this study suggests that these infections
are likely to remain undiagnosed, sustaining the networks for HIV transmission. In spite of high
levels of awareness on the benefits of HIV testing, fear of HIV-related stigma from parents, caregivers
and teachers could be barriers preventing learners from being tested.14-16 In high HIV prevalence
settings, there is a need for more comprehensive information and support on HIV-related issues,
including the importance of prevention.
The large gender disparity in the sample surveyed showed that the HIV prevalence was substantially lower in young boys compared to young girls. Young boys were significantly less likely to be
HIV infected than their female counterparts; however, the prevalence in older boys was high. The
patterns of infection observed in young girls are similar to trends observed throughout southern Africa,
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although these are restricted to age groups of 15 years and older.6, 9, 17 Several large studies focusing on
knowledge of HIV and behavioural risk factors for sexually transmitted infections and HIV have been
conducted in the absence in biological measurements. These studies have demonstrated increasing
risk taking behaviour predisposing to infections.18, 19 As early adolescence marks a critical time of
physical, developmental and social changes, interventions must focus on the needs of young people
from as early as 10 years of age. These interventions need to be effective in shaping healthy attitudes
and behaviours while most learners are still at school and less likely to have begun sexual activity.
As young people in this country are becoming sexually active at younger ages, it is important that
they are taught that regular HIV testing should be an important part of their routine healthcare. While
many social barriers are expected, by engaging each other openly, honestly and directly, young people
would have an opportunity to impact on sexual health choices. The HIV and STI risk reduction
programmes at schools are crucial in moulding and developing young people’s identities and characters
to enhance self esteem and thereby reduce or delay early sexual debut. Furthermore these choices would
enable young people to reduce their anxiety, fear and stigma associated with HIV testing especially
as they move into adulthood and the risk of infection increases, even before they are sexually active.
These results demonstrate the growing need and the opportunities for HIV testing and sexual reproductive health services within the school setting. South Africa has a high teenage pregnancy rate and in
2003 an estimated 12% of teenage girls between the ages of 15 and 19 years had ever been pregnant or
were pregnant at the time of the survey.20 The most recent reports show that the learner pregnancy rate
in KwaZulu-Natal was 62.2 per 1000.21 Despite a decade of increased spending on sex education and
HIV/AIDS awareness campaigns, there has been little impact on pregnancy rates and HIV incidence.
Learners as young as 12 years were included in this study because early age of sexual debut is
considered a crucial factor affecting the vulnerability of young people to HIV infection. Several
studies have found that sexual debut before the age of 15 years to be approximately 10% for
both boys and girls.22-25 This figure increases substantially following experimentation with alcohol,
substance abuse, pressure from mixing with older peer groups, coercion or sexual abuse. Young
people initiating sex at an early age has major implications for HIV and STI infection and associated with higher HIV exposure due to it being linked to more frequent sexual intercourse, more
lifetime sexually transmitted infections, less consistent contraceptive use, and more sexual partners.26
The National Minister of Health of South Africa recently announced the prioritization of schools
for the HIV counselling and testing (HCT) campaigns.27 The close partnerships between the
government departments and the community that will be necessary to successfully implement this
campaign will go a long way towards addressing the challenges of obtaining consent, maintaining
confidentiality, and providing the psychological and emotional support for young people to deal
with an HIV-positive diagnosis. The magnitude of the epidemic demands more HIV risk reduction
efforts in schools with evidence based programs.
There are several limitations to our study. The small sample size limits representativeness and generalizability to the larger school population in the district. Furthermore, the schools learner populations
may differ by schools and the geographic variability in the prevalence of HIV infection is likely to
be different across the district. Nevertheless this study is the first to report on the prevalence of HIV
in high school learners in Vulindlela. These learners represent a population of young people with
emerging HIV epidemic. Therefore, surveillance is a necessary tool to understand the transmission
dynamics and the evolving epidemic in this vulnerable group. Another limitation was the absence of
behavioural data collection which limited our understanding of risk behaviours and on the modes of
HIV transmission. Despite these limitations, our findings indicate that additional larger studies are
required to determine the full meaning of the alarming HIV prevalence in the sample of young women.
Conclusions
Knowledge of HIV status provides an important gateway to prevention and care efforts and the
HCT campaign in schools could provide a narrow window of opportunity to reduce HIV risk in
young girls and stem the tide of HIV for this and future generations.
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