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Abstract

Background: Human papillomavirus infection with high-risk types (HR-HPV) is a necessary cause of cervical cancer, the most common malignancy among sub-Saharan African women. Little is known about prevalence of cervical HR-HPV infection in this region.

Methods: A cross-sectional study of 1528 women examined the determinants of HR-HPV infection among women in Kinshasa, Democratic Republic of Congo. Information was collected on sociodemographic, reproductive, lifestyle characteristics, and health-seeking behaviors. Cervical samples were tested for HPV-DNA by Hybrid Capture 2. Unconditional logistic regression identified predictors of HPV positivity.

Results: HR-HPV prevalence was 12.5% in all women and 8.7% in women with normal cytology. Prevalence was highest (18.3%) in individuals <35 years of age and gradually decreased with age. Excess HR-HPV infection risk was observed in women who were smokers (odds ratio [OR] = 1.60; 95% confidence interval [CI]: 1.11–2.31), divorced/separated (OR = 1.60; 95% CI: 1.11–2.32), in polygamous marriages (OR = 1.28; 95% CI: 0.90–1.82), using medical contraceptives (OR = 2.40; 95% CI: 1.20–4.80), and who preferred male physicians (OR = 1.90; 95% CI: 1.20–3.05). A statistically marginal increase was found in women whose partners had sex with prostitutes (OR = 2.40; 95% CI: 0.72–8.01). A higher standard of living was associated with reduced risk.

Conclusion: HR-HPV positivity was associated with behavioral and sexual characteristics thought to affect risk of new infections and immune function. However, HPV prevalence did not correlate with numbers of sex partners, possibly because of a high HPV infection rate per sexual contact or because subjects were older than 30 years. Our study should assist in designing strategies for control of cervical cancer in this low-resource, high cervical cancer risk setting in sub-Saharan Africa.

Persistent infection with high risk types of human papillomavirus (HR-HPV) is a necessary cause of the majority of cervical cancers,1,2 the most common malignancy among women in sub-Saharan Africa.3 The overall prevalence of cervical HPV infection differs substantially from one population to another throughout the world. Age-adjusted prevalence rates for sexually active women of screening age range from 5.7% to 29.1% in most regions in the Americas, Europe, and Asia, whereas in African regions estimates range from 15.5% to 35.4%.4 However, little is known about the prevalence and risk factors of HPV in sub-Saharan Africa. HR-HPV infection prevalence ranged from 12% in a community-based study in South Africa5 to 46% in women attending antenatal and gynecological clinics in Gabon.6

Geographical differences in HPV prevalence could be explained by variations in exposure to risk factors. Among them are characteristics related to sexual activity, oral contraceptive use, high parity, lower socioeconomic status, lifestyle, male sexual partners, and immunosuppression.7,8 Understanding the role of determinants of acquisition of persistent HPV infection is an important first step in the development of effective strategies aimed at preventing cervical cancer. The objective of this study was to examine the prevalence and determinants of HR-HPV infection among women recruited in a population-based screening study conducted in Kinshasa, Democratic Republic of Congo (DRC).
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METHODS

We analyzed data from a community-based cross-sectional study of the efficacy of visual inspection, Papanicolaou cytology, and HR-HPV DNA testing as candidate screening methods for detecting cervical cancer and its precursor lesions in a primary healthcare setting. Between November 2003 and April 2004, the fieldwork was conducted in the community of Mbuku, Kinshasa, the DRC capital. The study methods have been presented elsewhere.9 In brief, all adult women were approached and invited to participate. The criteria for eligibility were age ≥30 years, had an intact uterus, and were not pregnant. Those who had been treated for cervical neoplastic disease in the past 6 months were excluded. The purpose and interventions of study were explained to the women before they consented to participate. The PATH Human Subjects Protection Committee and the Institutional Review Board of the Kinshasa School of Public Health approved the study protocol.

A questionnaire was designed to collect information through nurse-administered interviews on sociodemographic, reproductive, clinical, lifestyle, and sexual behavior variables; individual health-seeking behavior; standard of living indicators; and sexual behavior of long-term partners. A standard of living index was constructed from a set of 9 indicators, such as, ownership of house, availability of tap water, toilet, and electricity in the house, and ownership of radio, TV, car, refrigerator, and other goods. Each item was assigned a score ranging from 0 to 5, with the total score for the index ranging between 0 and 45. Cervical specimens for cervical cytology and HPV testing were collected by trained nurses. Conventional Papanicolau smears were read offsite (Lyon) and the remainder of the specimens shipped to Digene Corporation (later acquired by Qiagen, Gaithersburg, United States) where they were tested by one of the coauthors (A.L.) with the Hybrid Capture 2 (HC2) assay for 13 HR-HPV types (Types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68) according to the manufacturer's recommendations. A relative light unit cut-off value >1 was used for defining HR-HPV positivity (the outcome variable) in most analyses, and an relative light unit >2 was used additionally for the multivariate analyses.

Unconditional logistic regression was used to compute age-adjusted odds ratios for putative risk factors for HR-HPV positivity; selection of independent variables into multivariate models was based on the likelihood ratio test, and a stepwise regression strategy was based on significant levels of 0.1 and 0.15 for entry and removal of variables. Multivariate models are presented for 2 outcomes: any HR-HPV infection and HR-HPV infection among cytology negative subjects. Models were adjusted for age, standard of living, use of contraception, gender preference of consultant, tobacco use, and preference of health care facility, number of wives, marital status, and sexual relations before the union.
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RESULTS

Of the approximately 2000 women meeting the age eligibility criteria and who lived in Mbuku during the study, 1699 women were invited to participate, whereas only 1571 gave informed consent. Among the latter, 1528 women were enrolled in the study and were tested for HR-HPV DNA. After excluding 176 inadequate samples, the HR-HPV prevalence was 12.5% in all women and 8.7% in women with normal cytology. The age-specific HR-HPV prevalence rates for the latter 2 groups are shown in Figure 1. Prevalence was highest (18.3%) among women younger than 35 years of age and declined with age for those aged 40 to 64 years.

[image: Figure 1]Figure 1. Age-specific prevalence of HR-HPV positivity among all women and cytology-negative women.



Table 1 shows the relationship between HR-HPV positivity and sociodemographic variables separately for all women and for those with negative Papanicolau results. As expected, there was a negative association with age in both sets of analysis. A high standard of living was associated with a significant reduction in infection risk of about 50%. Not being currently married or living with a male partner was associated with a significantly increased infection risk although the risk associated with sharing the house with other cowives was only marginal and nonsignificant. No other sociodemographic characteristics seemed to affect risk consistently.

[image: Table 1]TABLE 1. Age-Adjusted Odds Ratios of HR-HPV Positivity According to Socio-Demographic Variables



Table 2 shows the relationship between HR-HPV positivity and reproductive and clinical variables. No association was found with parity, age at menarche, or sexually transmitted disease history. Infection risk was slightly higher for women who had become pregnant for the first time after the age of 18. Use of medical contraception was associated with a doubling in infection risk. Women who reported having generally consulted a gynecologist or physician had a slightly higher, albeit nonsignificant, risk than those who consulted nurses or traditional healers for their gynecologic ailments. Women who favored consulting with male health professionals were at higher risk compared with those who did not have a preference or favored consultations with female health providers. A few women reported having previously had a Pap smear. They were at a higher risk of infections but this was likely a reflection of their being investigated for HPV-associated Pap abnormalities.

[image: Table 2]TABLE 2. Age-Adjusted Odds Ratios of HR-HPV Positivity According to Reproductive and Clinical History



Table 3 shows the relationship between HPV positivity and lifestyle and sexual behavior of the participant herself. Tobacco use (smoking and chewing) was associated with 60% to 110% increased risk. There was no association between infection risk and age at first sexual intercourse (<15 years) or at regular intercourse. Having multiple lifetime sexual partners was associated with risk more noticeably among those with normal Pap smears.

[image: Table 3]TABLE 3. Age-Adjusted Odds Ratios of HR-HPV Positivity According to Lifestyle and Sexual Behavior Variables



Table 4 shows the relationship between participants' HPV positivity and characteristics of regular partners, as reported by participants. Having a partner of age ≥35 was associated with reduced risk of infection, albeit nonsignificantly. Knowledge that the partner visited commercial sex workers was associated with an increase in risk, although estimates lacked precision. In contrast, the woman's knowledge of whether her current partner or husband had had sexual relations with other unspecified female partners, either before or after the present union, did not seem to affect risk. Her knowledge of the partner's STI history also did not seem to influence risk.

[image: Table 4]TABLE 4. Age-Adjusted Odds Ratios of HR-HPV Positivity According to the Womens Reported Characteristics of Regular Partners



Table 5 shows the results from multivariate models that selected all independent predictors of HR-HPV infections based on 2 separate thresholds for defining HPV positivity. Age, standard of living index, contraceptive method, gender of health provider, smoking, type of healthcare provider (general practitioner or gynecologist vs. nurse or traditional healer), polygamous marriage, marital status, and sexual relations before union were independently associated with risk in at least one of the models shown. Surprisingly, the history of partners' sexual relations was associated with a reduced risk of infection. Use of distinct positivity cutoff definitions did not yield materially different results.

[image: Table 5]TABLE 5. Multivariate, Independent Predictors of HR-HPV Positivity According to Test Threshold and for Women with Normal Pap Cytology
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DISCUSSION

In comparison with other geographical regions, few data are available on the epidemiology of HPV infection in Africa.10,11 To our knowledge, this population-based study on the prevalence and determinants of HPV infection is the first investigation of its kind in the DRC and in Central Africa. Our analyses extend existing knowledge on HPV epidemiology in Africa and are novel for the DRC. Data from this and similar analyses will assist in characterizing the burden of HPV infections and the identification of modifiable risk factors in Africa, thus informing strategies for cervical cancer prevention, including screening and HPV vaccination.

The rate of HR-HPV prevalence among all women in this study was 12.5%, whereas it was 8.7% in women with normal cytology. In general, comparing HPV prevalence across studies is complicated by factors such as, differences among study populations (e.g., age profiles, urban vs. rural setting, and clinic-based vs. general population), variation in defining HPV types to be detected (i.e., overall HPV positivity vs. HR-HPV types), HPV assays (i.e., target or signal amplification), and sampling (e.g., cervical vs. cervicovaginal specimens). Despite these sources of variability, HR-HPV prevalence in this study is consistent with that reported by most population-based studies in Africa5,10,12–14 which are between 12% in South Africa5 and 26% in Nigeria.13 However, prevalences as high as 36% and 46% have been reported for Mozambique15 and Gabon,6 respectively, through investigations of study populations that included younger and more self-selected women attending antenatal or gynecologic clinics, and tested for HPV DNA with polymerase chain reaction methods. The HR-HPV prevalence found in our study is also lower than the rate (30.8%) found among women attending planning family clinics in the urban setting of Nairobi in Kenya.16 Such high HPV prevalence is reported to be related to concomitant HIV infection. Indeed, the HIV prevalence in that study group was 11.5%. Although we did not collect blood samples for HIV testing, it is unlikely that a high prevalence of HIV-associated immunosuppression would have affected our results. A 2008 UNAIDS report indicates that HIV prevalence in Kinshasa is between 4% among antenatal clinic attendees and 12% among urban commercial sex workers.17 Our study location was in the suburb of Kinshasa, its population is mainly a rural population where 75% of the women are married and engaged in monogamous unions. This population may exhibit more conservative sexual behaviors than those of an urban population. Therefore, a lower prevalence of concomitant HIV can be expected for this suburban population than that of the inner part of Kinshasa.

HPV assay type is of major importance in cross-geographical comparisons. Our study was conducted as a cervical cancer screening investigation in which we compared cytology, HPV DNA testing, and visual inspection as modalities for detecting cervical lesions.9 We used the HC2 assay for HR-HPV DNA detection, an assay that probes simultaneously for 13 HR-HPVs and has a higher threshold of viral load than polymerase chain reaction protocols because it has been validated for clinical purposes. Therefore, it is likely that the prevalence estimates we observed are lower than what could have inferred if we had used more analytically sensitive protocols, such as polymerase chain reaction assays, which also test for HPV types other than those probed by the HC2 assay. However, the HR-HPV prevalence in Kinshasa can be considered high when compared with a sample of women attending screening in Montreal, a Canadian city. By applying to our Kinshasa sample, the age-specific HR-HPV prevalences in the age range of 30 to 69 years from a study we conducted in that city with the same assay (HC2)18 we would have expected to identify 105 HR-HPV positive cases of 1312 women in that age range. This estimate is more than one-third lower than what was effectively observed, that is, 167 HR-HPV positive cases.

We observed a decreasing rate of HR-HPV infection with increasing age. Although this pattern is similar to that found in some African countries,15,16,19 it is different from that described in Nigeria and some low-income Asian countries where HPV prevalence was similar across age groups.20 In other studies from Sub-Saharan countries (South Africa, Tanzania, Gambia, and Senegal), the HPV prevalence remained high, or even increased, in middle and old age.21

Relative to the youngest age group, HR-HPV infection risk was reduced by half for women aged 45 to 49 years, which could be associated with age-related changes in sexual behavior, mainly among men. Apart from the loss in precision, there were no noticeable differences between results for women younger than 45 years and those 45 and older when we examined associations with sexual activity variables for the woman and her partner (data not shown). As for couples in this region, males are generally much older than the women; it would be of interest to evaluate further how male-to-female transmission could have affected risk reduction. Some studies also attributed this age-specific risk reduction to the development of type-specific immune response to HPV infection.22 This immune protection may not be permanent, however, could explain the rise of HPV prevalence observed in postmenopausal women.1 Among other reasons for this increase could be the loss of specific immunity due to hormonal influences during the peri- and postmenopausal periods. It may also originate from a recent HPV reinfection.7

Risk reduction was consistently and independently associated with a high standard of living. This is in agreement with South African studies that found that earning opportunities reduced women's risk behaviors such as less involvement in unsafe sexual activity.23 In fact, low socioeconomic status appears to be a determinant of increased high risk sexual activity. This inverse association with socioeconomic level has also been shown in Latin-American studies.24,25

We found statistically marginal increases in HR-HPV risk for women who reported that their partners kept regular sexual contact with prostitutes. Previous studies have shown that a husband's sexual contact with prostitutes may be an even more important source of his wife's HPV infections than the number of sexual partners she had over her lifetime.26 These widespread sexual practices in combination with reporting biases limit the ability of cross-sectional studies to properly measure the association between partner's sexual behavior and HPV risk.

Tobacco smoking was also an independent predictor of infection risk, even after controlling for all other determinants, including those related to sexual behavior. This finding is consistent with data from epidemiologic studies.27,28 Residual confounding by unmeasured dimensions of sexual behavior seems unlikely because a much larger cross-sectional survey confirmed the association despite extensive adjustment for confounders.28 The credibility of the association with smoking hinges also on its biologic plausibility, as female smokers have reduced levels of immune effector cells in the cervix and thus could be more susceptible to acquiring new infections and delayed clearance of existing ones.29 Downstream (from HPV) mechanisms by which cigarette smoking may affect cervical cancer risk are also plausible, e.g., through a direct effect of smoking metabolites and reduced dietary antioxidants.30

HR-HPV infection risk was about 2-fold higher in women who reported using medically prescribed contraception methods. As suggested by others,31,32 unless detailed information is collected on the use of barrier methods of contraception, they may simply serve as a marker for “high-risk” sexual behaviors. Despite the establishment of the National Program on Reproductive Health in the DRC in 1983, which sought to promote contraceptive use, the proportion of women of reproductive age who regularly use modern contraceptive methods remains consistently <5%.33 Given the pronatalist culture that prevails in DRC, contraception use is not common among married women. The use of medical contraception in this population seems to be a marker of more liberal sexual behavior, which is not in accordance with local cultural values. Other factors that affect the use of modern contraceptive methods in Africa include socioeconomic status, being the head of the household, husband's approval, level of education, and urbanization and work status.33 Concerning nonbarrier methods, the mechanism by which the use of contraception influences infection involves the enhancement of estrogen effects on cervical ectopy, thereby permitting more ready exposure of the transformation zone to HPV and increased cell proliferation and HPV transcription induced by direct hormonal effects on cervical cells.34,35

There were no noticeable associations with the traditional cofactors of HR-HPV infection or cervical cancer risk (e.g., age at first intercourse, lifetime number of partners). It is possible that misclassification of sexual activity information may have played a role by dampening the magnitude of the associations. Although our interviewers were trained to avoid giving any impression that the questionnaire probed for items that implied social value judgment, it is conceivable that some women may have underreported number of partners, which is plausible in light of the male-centered structure of the DRC society. It is reasonable to assume that the effects of age at first intercourse and number of lifetime sexual partners are attenuated by the passage of time. In our population of women aged >30, more immediate secular factors may have prevailed on risk, such as profile and behavior of the current partner, leading to a preponderance of the male factor in HPV transmission. Although we collected information on partners' sexual behavior, it was through the women's perception of the extent of their extramarital activities, which is prone to substantial error. We attempted to examine the validity of the associations by restricting analyses to women with negative cytology and comparing 2 different thresholds for defining HR-HPV positivity. In general, findings were consistent for the multivariate analyses of independent risk predictors, which suggest that the associations, although moderate at best, are credibly because of direct or indirect causal pathways.

Indirect markers for the role of sexual activity seemed to exert partial effects on risk. Women reporting one or more cowives were more likely to be infected than monogamous subjects. In the context of the local culture, the association with reported preference to consult a male doctor for a gynecological problem may reflect a level of emancipation that could be indicative of a more permissive sexual behavior.

Our findings underscore the need for enhanced knowledge about HPV determinants in this low-resource, high-risk setting to orient strategies to control the burden of cervical cancer. The observed prevalence of HR-HPV and risk associations in this unscreened population indicates a need for public health education to minimize the risks from sexual transmission and to formulate effective cervical cancer screening approaches.
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TABLE 2. Age-Adjusted Odds Ratios of HR-HPV Positivity= According to Reproductive and Clinical History

1l Subjects Cytology Negative Subjects
Neg/Pos Neg/Pos
Variable Categories 1183/169 OR (95% CI) 1039/99 OR (95% CI)
Age at menarche (years) =13 251/44 1.0 (referent) 228/20 1.0
14 318147 091 (0.58-1.42) 277730 130 (0.72-2.34)
15 31941 0.73 (046-1.15) 279/28 1.14 (0.62-2.10)
16+ 255/32 0.70 (043-1.15) 218/18 0.94 (0.48-1.82)
Missing 40/5 — 3613 —
Menopausal status Pre-menopausal 756/125 10 684/70 10
Menopausal 386139 0.80(0.50-1.29) 315026 104 (0.57-1.88)
Missing 41/5 = 3913 —
Parity 0-1 105/16 1.0 93/10 1.0
2-5 375062 1.13 (0.62-2.04) 33039 112 (0.54-2.33)
6-9 550/69 100 (0.55-1.82) 481737 0.79 (0.37-1.68)
10+ 147/22 135 (0.65-2.80) 130/13 111 (0.45-2.74)
Missing 6/0 — 410 —
Age at first pregnancy <18 years 600/77 1.0 519/39 10
18+ 542/88 120 (0.86-1.67) 482/56 150 (0.98-2.31)
Missing 4114 = 3714 —
Age at first birth <18 years 439/58 1.0 378/29 1.0
18+ years 690/104 127 (0.91-1.75) 613/64 124 (0.89-1.72)
Missing 5717 — 4716 —
Gynecologic illness None 535/83 1.0 468/48 1.0
Ovarian cyst 204130 089 (0.57-1.39) 180721 109 (0.64-1.88)
Lower abdominal 245/33 0.84 (0.54-1.30) 209/18 0.81 (0.46-1.43)
pain
Others 199/23 0.71 (043-1.16) 181/12 0.63 (0.33-1.23)
Gynecologic operations None 805/114 1.0 706/63 1.0
Cystectomy 21534 110 (0.73-1.66) 187/22 131 (0.79-2.20)
Cesarean 60/6 075 (032-1.79) 54/5 108 (0.41-2.80)
Other 103/15 105 (0.59-1.88) 9119 1.14 (0.55-2.38)
STD historys No 1018/151 1.0 893/36 10
Yes 165/18 0.75 (045-1.26) 145/13 0.94 (0.51-1.73)
Contraception None 648/85 1.0 564/53
Natural 498/72 105 (0.75-1.48) 441740 0.93 (0.61-1.44)
Medical 3712 2,40 (1.20-4.80) 3306 190 (0.76-4.75)
Use of phytotherapy No 505/68 1.0 447135 1.0
Yes 678/101 1. 12(0 71 1.56) 591/64 140 (0.91-2.15)
Health provider Healer or nurse 705/89 612/48 1.0
Gynecologist/Physician 451772 124 (u 89—[ 74) 405/45 142 (0.93-2.18)
Missing 2618 o 22/6 —
Gender preference for No preference 935/126 10 82074 1.0
health provider Female 138/17 0.90 (0.54-1.55) 123/7 0.62 (0.29-1.41)
Male 101726 190 (1.20-3.05) 86/18 230(1.33-4.10)
Missing 410 — 410 —
Health facility Health Clinic 7117105 10 620/63 10
preference Referral Hospital 132/17 0.8 (0.51-1.50) 121710 0.83 (0.40-1.66)
University 14120 093 (0.56-1.55) 18711 091 (0.46-1.78)
Hospital
Missing 198/27 0.93 (0.59-1.46) 178/15 0.83 (0.46-1.50)
History of pap tests Never 1141/157 10 1001/93 1.0
Ever 38/10 2.04 (0.99-3.99) 3415 160 (0.61-4.20)

“Based on a RLU >1 cutpoint for positivity in the HC2 assay. The number of subjects in some categories may not add up due to missing values
Parameters were estimated for missing valués.

»#*Includes syphilis, genital herpes, gonorrhea, HIV, condylomas.
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TABLE 3. Age-Adjusted Odds Ratios of HR-HPV Positivity= According to Lifestyle and Sexual Behavior Variables

All Subjects

Cytology Negative Subjects

Neg/Pos Neg/Pos
Variable Categories 1183/169 OR (95% CI) 1039/99 OR (95% CI)

Tobacco smoking No 859/113 1.0 754/62 1.0
Yes 324/56 1.60 (1.11-2.31) 284/37 1.89 (1.20-2.98)

Chewing tobacco No 249/30 1.0 21917 1.0
Yes 298/53 1.66 (1.01-2.72) 261/36 2.10(1.12-3.95)

Age at first =15 450/65 1.0 388/41 1.0
intercourse >15 733/104 0.99 (0.71-1.39) 639/58 0.86 (0.57-1.32)

Age at regular =15 317/44 1.0 271726 1.0
intercourse >15 864/125 1.03 (0.71-1.48) 755173 0.99 (0.62-1.59)

Lifetime partners 1 641/75 1.0 573/40 1.0
2-3 429775 1.36 (0.96-1.93) 373/47 1.72 (1.10-2.69)
4+ 110719 1.30 (0.86-2.54) 89/12 1.81 (0.90-3.61)

Missing 3/0 — 3/0 =

No. of sex partners 0-1 919/125 1.0 806/75 1.0
at age 20 2-3 228/39 1.12 (0.76-1.67) 205/21 1.02 (0.61-1.71)
4+ 32/5 1.04 (0.40-2.73) 23/3 1.31 (0.38-4.49)

*Based on a RLU >1 cutpoint for positivity in the HC2 assay. The number of subjects in some categorics may not add up due (o missing valucs.

Parameters were estimated for missing values.
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TABLE 1.  Age-Adjusted Odds Ratios of HR-HPV Positivity: According to Socio-Demographic Variables

All Subjects Cytology-Negative Subjects
Neg/Pos Neg/Pos

Variable Categories 1183/169 OR (95% CI) 1039/99 OR (95% CI)

Age (years) 30-39 400/78 1.0 (referent) 359/41 1.0
40-49 444/52 0.60 (0.41-0.87) 400/32 0.70 (0.43-1.14)
50-59 280/28 0.65 (0.41-1.04) 182/20 0.96 (0.54-1.69)
60+ 119711 0.47 (0.24-0.92) 97/6 0.54 (0.22-1.31)

Religion Catholic 577187 1.0 498/53 1.0
Protestant 360747 0.82(0.56-1.21) 324/26 0.73 (0.45-1.20)
Other 246/35 0.88 (0.57-1.34) 216/20 0.83 (0.48-1.42)

Province Band 937/138 1.0 823/84 1.0
Other 245/31 0.86 (0.57-1.30) 215/15 0.69 (0.39-1.22)

Education None 234/29 1.0 200/18 1.0
Primary 561/75 0.96 (0.60-1.52) 493/51 1.04 (0.59-1.85)
Secondary or higher 383/64 1.05 (0.64-1.73) 341/30 0.80 (0.42-1.52)

Missing 5/1 s 4/0 s

Occupation None 438/63 1.0 387/32 1.0
Manual 629/83 0.92 (0.65-1.31) 548/52 1.16 (0.73-1.83)
Skilled workers 99/19 1.26 (0.72-2.21) 87/13 1.74 (0.87-3.45)

Professional 8/3 2.38 (0.61-9.26) 8/1 1.45 (0.18-11.99)

Missing 9/1 — 8/1 —

Standard of living index: Low 359/67 1.0 311/39 1.0
Medium 408/61 0.81 (0.55-1.17) 367/41 0.90 (0.56-1.43)
High 416/41 0.52(0.34-0.79) 360/19 0.42 (0.24-0.74)

Marital status Married/Partner 900/119 1.0 796/68 1.0
Other 283/50 1.60 (1.11-2.32) 242/31 1.71 (1.10-2.72)

No. of co-wives None 870/115 1.0 764/71 1.0
Te 313/54 1.28 (0.90-1.82) 274/28 1.10 (0.69-1.73)

*Based on a RLU >1 cutpoint for positivity in the HC2 assay. The number of subjects may not be equal (o total number in some categorics due (0
unknown/missing values. Parameters were cstimated for missing values.

**Based on distribution of a composite score:

‘0-18" = low, ‘19-24"

medium, ‘25-45"

high. See text for details.





