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Treatable sexually transmitted infections (STI) disproportionately affect women’s reproductive 

health and contribute to poor neonatal outcomes. Because these infections are frequently 

asymptomatic, identifying women at higher risk of having STIs using risk scores may provide a 

cost-effective screening approach in regions where universal screening of pregnancy planners is 

not performed. The aim of this study was to determine the prevalence and correlates of Chlamydia 

trachomatis, Neisseria gonorrhoeae, and Trichomonas vaginalis among Kenyan pregnancy 

planners, and to develop a risk score to identify those with a higher likelihood of current chlamydial 

infection. Kenyan women with fertility intent enrolled into a cohort study between April 2017 and 

March 2020 contributed data for this cross-sectional analysis. Logistic regression was used to 

estimate odds ratios of the association between demographic, behavioral, and clinical risk factors 

and prevalent STIs, both as a group, and for C. trachomatis alone. Based on the regression 

coefficients, prediction models were developed to identify women with increased likelihood of 

current C. trachomatis infection. The most common STI was C. trachomatis (51/691, 7.4%); N. 



 
 

gonorrhoeae (5/691, 0.5%), and T. vaginalis infections (6/687, 0.9%) were rare. The prevalence 

of any one or more of these STI was 60/688 (8.7%). Risk factors for any STI included age less 

than 25 (OR 2.41; 95%Cl: 0.69-8.48), partner’s age less than 25 (OR 17.22; 95%Cl: 3.74-79.24), 

Alcohol Use Disorders Identification Test (AUDIT) score ≥8 (OR 5.54; 95%Cl: 1.61-19.04), and 

bacterial vaginosis (BV) (OR 2.49; 95%Cl: 1.46-4.24). A risk score for predicting C.trachomatis 

infection, ranging from 0-6, derived from the participant’s age, AUDIT score, and BV status yielded 

an area under receiver operating curve (AUROC) of 0.78 (95%Cl: 0.72-0.84). Using a score cutoff 

of 0 versus ≥1, 478/691 (69.2%) were classified as higher-risk for C. trachomatis 

(sensitivity=98.0%, 95%Cl: 89.6-100.0; specificity=33.1%, 95%Cl: 29.5-36.9). At a higher cutoff 

of ≤2 versus ≥3, the risk score identified 31.8% of women as higher risk (sensitivity=70.6%, 

95%Cl: 56.2-71.3, specificity=71.3%, 95%Cl: 67.7-74.5). Among women classified as higher risk 

by the risk scoring tool, the numbers needed to screen using nucleic acid amplification based 

tests (NAAT) testing to detect one C. trachomatis infection were 10.0 for the 0 versus ≥1 cutoff 

and 7.7 for the higher cutoff of ≤2 versus ≥3. This risk-scoring tool may be useful for identifying 

higher risk women for C. trachomatis screening among Kenyan pregnancy planners. Employing 

the tool could provide a cost-conscious approach for initiating species-specific testing for C. 

trachomatis infection. 
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INTRODUCTION 

Sexually transmitted infections (STIs) are a major public health concern globally.1 The 

World Health Organization (WHO) estimates that one million curable STIs are acquired daily.1,2 

The most common treatable STIs are chlamydia (Chlamydia trachomatis), gonorrhea (Neisseria 

gonorrhoeae), trichomoniasis (Trichomonas vaginalis), and syphilis (Treponema pallidum) which 

account for 376 million new infections annually.1 These STIs are largely asymptomatic and are 

often not detected or treated, resulting in reproductive complications.3 The greatest burden of 

complications of STIs falls on women, including pelvic inflammatory disease (PID), chronic pelvic 

pain, ectopic pregnancy, and infertility.4 Genital infections are also associated with adverse 

pregnancy outcomes such as stillbirth, preterm labor, congenital and neonatal infections, and low 

birth weight.5  Lastly, HIV-seronegative individuals with an STI are at a higher risk of HIV 

acquisition, while those who are seropositive and have an STI have higher infectivity.6–9  

Most high-income countries recommend routine screening for STIs as part of 

preconception care and at the first antenatal clinic (ANC) visit.5,10 These guidelines also 

recommend annual STI screening for sexually active women younger than 25 years, high-risk 

women such as sex workers, persons who inject drugs, and those in correctional facilities.10,11 

Unfortunately, STI screening with sensitive, species-specific nucleic acid amplification based 

tests (NAAT) is costly and not routinely conducted in low-and middle-income countries (LMICs).12 

Since diagnostic capacity for identifying STIs is limited in these countries, the WHO proposed a 

syndromic approach to the management of STIs in 2003.13 This approach has been adopted in in 

many LMICs, including Kenya.14,15  Syndromic management involves the identification of a 

consistent collection of clinical symptoms and easily recognized signs. Treatment then targets the 

majority of the organisms responsible for producing those clinical features. While this approach 

does provide a tool kit for treatment of symptomatic patients, syndromic management of STIs 

does not capture asymptomatic cases or those who may be symptomatic but fail to seek care. 
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Further, the diagnostic accuracy of syndromic management for chlamydia and gonorrhea is 

limited, resulting in overtreatment of those who are symptomatic.12 

Screening pregnant women and women planning pregnancies for treatable STIs in LMICs, 

while desirable, is considered too costly to implement in the context of competing public health 

priorities.12 A risk score may provide a cost-effective method of identifying individuals most likely 

to benefit from screening for a prevalent treatable STIs and could be implemented in ANCs or in 

the context of preconception care. While numerous studies have reported on the prevalence and 

risk factors for STIs in women in sub-Saharan Africa, most focus on high-risk groups including 

adolescents, women who engage in transactional sex, and women in cohorts studying HIV 

acquisition and transmission.16,17 Some factors associated with an increased risk of STIs among 

women include being young, having multiple sexual partners, previous history of STI, condomless 

sex, low education status, alcohol use, and injection drug use.18–21 Little is known regarding 

treatable STIs in general-population African women who are currently planning to conceive. The 

objective of this study was to assess the prevalence and correlates of treatable STIs among 

Kenyan women who are planning to become pregnant, and to develop a risk assessment tool for 

predicting C. trachomatis infection in this population.  

 

METHODS 

Study design, setting and population 

This cross-sectional study utilized enrollment data from the Microbiota and Preterm Birth 

(MPTB) study, an ongoing study that is examining the association between preconception vaginal 

microbiota and the risk of spontaneous preterm birth in Nairobi and Mombasa, Kenya. Detailed 

methods for the study have been published.22 Participants included in this analysis were enrolled 

between April 18, 2017 and March 18, 2020.  

The MPTB study enrolled HIV-negative women who were recruited from facilities providing 

reproductive health care. These include women attending family planning clinics for contraceptive 
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implant and intrauterine device (IUD) removal to become pregnant. Inclusion criteria for the MPTB 

study included age ≤45 years, planning to conceive, HIV-negative, planning to remain in the study 

area through pregnancy, able to provide informed consent, and willing to undergo study 

procedures as outlined in the consent. For women in discordant couples, the partner was required 

to have an undetectable HIV viral load or the participant was required to be on pre-exposure 

prophylaxis (PrEP) to prevent HIV infection. Women were excluded if they were currently 

pregnant, using contraception other than condoms for HIV/STI prevention, reported having sought 

care for infertility in the past, or reported a medical history suggestive of having a risk of preterm 

birth due to known cause.22 For this analysis, we also excluded women who were missing STI 

results from enrollment.  

The Kenyatta National Hospital/University of Nairobi Ethics & Research Committee and 

University of Washington’s Institutional Review Board approved this study. All participants 

provided written informed consent. 

 

Study procedures and laboratory methods 

After screening for HIV status by a rapid HIV test, pregnancy by a urine pregnancy test, 

and an eligibility interview, eligible participants were able to enroll. At enrollment, participants 

underwent a structured interview to capture demographic information, sexual behavior, and 

reproductive, contraceptive, and medical history. For this analysis, since no participants were on 

contraception at enrollment, recent contraceptive use was defined as use of any modern, non-

barrier contraceptive in the past month. A study clinician performed a physical examination and 

speculum-assisted pelvic examination that included collection of specimens for STI diagnosis. 

Participants received treatment for STIs by syndromic management at the enrollment visit.  

Species-specific STI treatment was provided at the next visit if women had a positive NAAT test 

and had not received effective treatment based on syndromic management at enrollment.   
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Saline and potassium hydroxide wet mounts were examined for the presence of motile 

trichomonads, clue cells, and yeast. Gram stained slides were evaluated for bacterial vaginosis 

(BV) using the criteria of Nugent and Hillier.23 Testing for N. gonorrhoeae, C. trachomatis, and T. 

vaginalis was performed using NAATs (Aptima, Hologic Corporation, San Diego, CA) according 

to the manufacturer’s specifications.  

 

Statistical analysis 

Baseline demographic, behavioral, and reproductive characteristics were summarized 

using proportions and medians, as appropriate. To assess correlates of any prevalent STI, 

including C. trachomatis, N. gonorrhoeae, and T. vaginalis, univariate and multivariate logistic 

regression were performed to estimate odds ratios and 95% confidence intervals (CI). In addition, 

regression models were used to identify correlates of C. trachomatis infection alone. Variables 

that yielded a p-value <0.10 in univariate analyses were selected to be included in the multivariate 

logistic regression model. We assessed collinearity between potential correlates using bivariate 

correlation and standard errors for logistic regression coefficients.24 Where collinearity was 

detected, one variable was selected based on clinical relevance.   

  

Risk score development 

A risk score was developed to identify women at higher risk for prevalent C. trachomatis 

due to the higher prevalence in this study population compared to the other STI. Variables 

included in the final multivariate logistic regression model were included for prediction. For 

categorical variables, the lowest risk group was set as the referent group to make the risk score 

easier to implement in a clinical setting. For the continuous age variable, several cutoffs were 

considered including: <25 years or ≥25 representing the known high-risk age group for C. 

trachomatis as reported in literature ,21 <27 years or ≥27 selected as the optimal cutoff by area 

under receiver operating curve (AUROC),25 categorization into three groups (≤24, 25-29 and ≥30 
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years), and categorization into five groups (≤24, 25-29,30-34, 35-39 and ≥40 years). The model 

with age categorization that yielded the lowest Akaike Information Criterion (AIC), highest log 

likelihood, pseudo R2, and AUROC was selected for inclusion in the risk score.      

To generate the risk score, the number of points assigned for each included variable was 

determined by dividing each logistic regression coefficient in the final multivariable model by the 

value of the smallest regression coefficient, then rounding to the nearest integer. Sensitivity, 

specificity, negative predictive value (NPV), and positive predictive value (PPV) were calculated 

for different risk score thresholds to determine the optimal threshold for the risk score. Using the 

NPV and PPV, the predictive summary index (PSI) was calculated, using the formula PPV+NPV-

1.  The numbers needed to screen (NNS) using sensitive NAAT testing to detect one case of CT 

infection were calculated as 1/PSI for each cutoff.26  Lastly, two simplified risk scores were 

generated. The first excluded BV diagnosed by Nugent score from the model since it requires 

laboratory testing. The second simplified risk score excluded BV and also included a simplified 

assessment of alcohol intake; in place of the full AUDIT score, the first question of the AUDIT 

interview was used (“How often do you have a drink containing alcohol, such as beer, wine, spirits, 

or locally brewed alcohol (such as “changaa”, “manzi”, “bus”, or “muratina?”).   

Several model characteristics were assessed. To assess model performance, the Brier 

score was determined. The Brier score ranges from zero where the model is perfect to 0.25 for a 

model that is not useful.27,28  To assess model calibration, a calibration plot for observed and 

predicted outcomes grouped in deciles was generated. Lastly,  model discrimination was based 

on the c-statistic which ranges from 0.5 (no discrimination) to 1 (perfect discrimination).27  
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RESULTS 

Of 703 participants enrolled in the MPTB study, 691 (98.2%) had STI testing by NAAT 

results at enrollment, and were included in this analysis. Almost all participants were Kenyan 

(687/691, 99.4%), Protestant or Catholic (632/690, 91.6%), and married (665/691, 96.2%) 

(Table1). The median age of participants was 29 years (interquartile range, IQR: 25-34). Sixty-

two participants (62/690, 9.0%) had partners who were older by more than 10 years. Regarding 

education status, 176/691 (25.5%) had achieved primary education or lower, 98/691 (14.2%) had 

some secondary education, 302/691 (43.7%) completed secondary school or had some higher 

education, and 115/691 (16.6) had completed college education. Two-thirds of participants 

(446/686, 65.1%) had a monthly household income above 10,000 Kenya shillings (~97 USD-

2020).   

By design, no participants were on any form of contraception at the time of enrollment. 

However, some participants (393/688, 57.1%) reported contraception in the month prior to 

enrollment including implants, (86/688, 27%), copper IUD (132/688, 19.1%), condoms (42/688, 

6.1%), depo medroxyprogesterone acetate (DMPA) (21/688, 3.0%) and natural methods (6/691, 

0.9%). Most participants (623/683, 91.4%) reported having had sex without a condom in the past 

month. Six hundred and seven (607/691, 87.8%) participants had a score of zero on the AUDIT 

score, 72/691 (10.4%) had scores between 1 and 7, while only 12 participants (12/691, 1.7%) had 

an AUDIT score ≥8, suggesting hazardous or harmful drinking.   

Few participants reported genitourinary symptoms; 67/691 (9.7%) reported having 

abnormal vaginal discharge, 66/691 (9.6%) had vulvovaginal itch, and 73/691 (10.6%) reported 

having abdominal pain. On examination, 9/691 (1.3%) exhibited cervical motion tenderness while 

22/691 (3.2%) had clinically detected cervical inflammation. One hundred and nineteen 

participants (119/691, 17.2%) reported having had a genital infection in the past. The prevalence 

of BV was 240/691 (34.7%) and the prevalence of vaginal candidiasis was 62/690 (9.0%). 
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The overall prevalence of any of the three treatable STIs (C. trachomatis, N. gonorrhoeae, 

and T. Vaginalis) was 60/688 (8.7%). Chlamydia trachomatis had the highest prevalence at 

51/691 (7.4%), while T. vaginalis (6/687, 0.9%) and N. gonorrhoeae (5/691, 0.7%) were rare. Only 

two participants had concurrent infections with more than one STI; one had chlamydia and 

trichomoniasis and the other chlamydia and gonorrhea.  

In univariate analysis assessing correlates of any STI, women younger than 25 years (OR 

2.41; 95%Cl: 0.69-8.48) and those whose partners were younger than 25 years (OR 17.22; 

95%Cl: 3.74-79.24) had a higher odds of having any of the three STIs (Table 2). Participants who 

had at least some secondary education (OR 2.61; 95%Cl: 1.07-6.39), those with AUDIT score ≥8 

(OR 5.54; 95%Cl: 1.61-19.04), and those with BV (OR 2.49; 95%Cl: 1.46-4.24) also had higher 

odds of having STIs. There was no association between abnormal vaginal discharge (OR 1.24; 

95%Cl: 0.54-2.87) or lower abdominal pain (OR 0.75 (95%Cl: 0.54-2.87) and STI. In the 

multivariate analysis, BV (adjusted OR, aOR- 2.30; 95%Cl: 1.31-4.04) and having a high AUDIT 

score (aOR 4.86; 95%Cl: 1.30-18.24) remained significantly associated with a higher odds of any 

STI.   

Correlates of prevalent C. trachomatis infection included age <25 years (OR 6.75; 95%Cl: 

0.88-51.68), partners’ age <25 (52.33; 95%Cl: 5.73, 477.73), BV (OR 2.30; 95%Cl: 1.31-4.04), 

and AUDIT score ≥8 (OR 5.54; 95%Cl: 1.61-19.04) (Table 3). Symptoms including self-reported 

abnormal vaginal discharge (OR 1.01; 95%Cl: 0.39-2.64) and lower abdominal pain (OR 0.70 

(95%Cl: 0.25-2.01) were not associated with C. trachomatis infection. In the multivariate analysis, 

BV (aOR 2.28; 95%Cl: 1.25-4.16) and AUDIT score>=8 (aOR 5.71; 95%Cl: 1.40-21.69) remained 

significantly associated with higher odds of C. trachomatis.  

The variables in the final model for the risk score derivation for predicting C. trachomatis 

infection, based on a p-value <0.10 on univariate analysis, included participants’ age (≤24 years, 

25-29 years and ≥30 years), AUDIT score (0-7 versus ≥8), and BV (Table 4). This model yielded 

the lowest AIC and highest pseudo R2 compared to the other models utilizing other age 
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categorizations. The AUROC for this final model was 0.78 and the Brier score was 0.06. The 

calibration plot of observed versus expected probability of the occurrence of C. trachomatis 

infection was almost along the 45 degrees line indicating a near-perfect prediction for lower 

probabilities and over-prediction by the model when the expected probability was higher (Fig 2).    

Using the regression coefficients of the logistic regression model, the number of total 

points for each included predictor variable was calculated. The final risk score included a range 

of 0-6.  The AUROC for the final risk score was 0.78 (95% Cl: 0.72-0.84) (Fig.1). The sensitivity, 

specificity, positive and negative predictive value, AUROC, and NNS for each possible cutoff in 

the risk score is presented in Table 5.  For example, at a cutoff of ≤2 versus ≥3, 220 participants 

(31.8%) were classified as higher risk for C. trachomatis infection. This cutoff yielded a sensitivity 

of 70.6%% (95%Cl: 56.2-82.5) and a specificity of 71.3% (95%Cl: 67.7-74.7). At this cutoff, the 

number needed to screen (NNS) to identify one individual with C. trachomatis infection was 7.69.  

 The first simplified model excluded BV, and included participants’ age and AUDIT score 

per the complete model described above. This first simplified model generated a risk score 

ranging from 0-3 with AUDIT score>=8 (score=1) and age (≤24 years score=2, 25-29 years 

score=1 and ≥30 years score=0), and had an AUROC (0.752; 95%Cl: 0.691-0.813, Table 4). For 

the second simplified score, BV was also excluded.  The model included a single question about 

alcohol use (how often a participant drank alcohol (Never or less than one time monthly score=0, 

≥2 times a month score=1) and participants’ age (24 years score=2, 25-29 years score=1 and 

≥30 years score=0). The AUROC for this second simplified score was 0.747 (95% Cl: 0.687-

0.808). The sensitivity, specificity, PPV, NPV and NNS for these two simplified risk scores are 

presented in Table 6.   
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DISCUSSION 

This is the first study to report the prevalence and correlates of treatable STIs among 

Kenyan women who are actively planning a pregnancy. The overall prevalence of C. trachomatis, 

N. gonorrhoeae, and T. vaginalis infections was 8.7%, with C. trachomatis being the most 

prevalent (7.4%). None of the symptoms suggestive of an STI, such as vaginal discharge or lower 

abdominal pain, was significantly associated with the presence of an STI. Women were more 

likely to have an STI if they were younger, had younger male partners, reported hazardous or 

harmful alcohol use, or had BV. The final risk score for prediction of C. trachomatis infection 

included participant age, AUDIT score, and BV. At a binary cut point of ≤2 vs. ≥3, 70% of cases 

were detected in the high risk subset including only 30% of the population. Using the simplified 

risk score including only age and a single question about alcohol use that may be more easily 

adaptable to clinical settings in Kenya, a risk score cutoff of ≤1 vs ≥2 identified 22% of the 

population as higher risk for prevalent C. trachomatis and would have detected 55% of the 

infections.  

Identifying pregnancy planners at increased risk for prevalent STIs and screening them 

using sensitive NAATs could reduce complications of undetected infections including infertility, 

onward transmission, preterm birth, and neonatal infections.29 In LMICs, risk scoring tools have 

the potential to facilitate a more cost-effective approach to screening by identifying higher risk 

individuals versus screening the entire population.30  The complete risk score developed to 

identify Kenyan pregnancy planners at high risk for prevalent C. trachomatis had an AUROC of 

0.78 (95% Cl: 0.72-0.84) which is comparable to other risk scores for C. trachomatis in literature. 

For example, a risk score using demographic, sexual behavior, and clinical features of 

heterosexual women attending a sexual health clinic in Australia had an AUROC of 0.72 (95% Cl: 

0.70-0.74),31 while one developed in Canada in a population of asymptomatic sexual health clinic 

attendees yielded an AUROC of 0.74. (95% Cl: 0.70-0.77).30  Some authors suggest that a good 

screening tool is one that can detect 90% of cases by screening less than 60% the population32. 
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However, in low-resource settings where no STI testing is typically performed in pregnancy 

planners, the optimal cutoff should be sensitive to cost and budget impact. Such a cutoff could 

potentially provide an important individual and population-level benefit even if <90% of cases were 

captured.  

Consistent with the findings of other studies, this study has demonstrated that clinical 

symptoms such as abnormal vaginal discharge, macroscopic evidence of cervicitis, and lower 

abdominal pain are not significantly associated with the presence of an STI.33,34 Currently, most 

LMICs rely on syndromic management for detection and treatment of STIs.12,35 Syndromic 

management not only misses those who are asymptomatic and those without contact with 

healthcare, but also results in overtreatment of those who are symptomatic.12,36 The overtreatment 

posed by syndromic management may introduce antibiotic resistance and further transmission of 

drug resistant microbes while those who are asymptomatic remain undetected and vulnerable to 

complications.12,33 The limitations of syndromic management have led many to advocate for other 

approaches.12,33,37,38  Risk scores that reliably identify higher risk women for screening may 

provide a feasible approach for LMICs.    

Epidemiologic patterns of STIs vary by region, but prevalence is high in sub-Saharan 

Africa.1  Across several studies in a variety of populations in sub-Saharan Africa, the prevalence 

of C. trachomatis has ranged from 1-31%.  Higher prevalences have generally been observed in 

younger women, sex workers, students, adolescents, and those attending gynecological 

clinics.21,39–41 Still, in some studies, women who were classified as low-risk, such those attending 

ANC (31%) and family planning clinics (18%), had high prevalences of STIs. Studies of N. 

gonorrhoeae in Africa have found prevalences between 2-8%,39–41 with higher prevalences in sex 

workers. Finally, the prevalence of T. vaginalis in African populations has ranged from 5-23%. 

Higher prevalences have been observed in HIV-positive women and those with another STI.26,30-

32 Among women attending the family planning clinic at a referral hospital in Kenya, the prevalence 
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of C. trachomatis was 13%, which is nearly double the prevalence in this cohort of pregnancy 

planners (7.4%).42  

The risk factors associated with prevalent STIs in this cohort included younger age, 

presence of BV, and hazardous or harmful alcohol use by AUDIT, which are similar to risk factors 

presented in other studies.21,43,44   The present analysis did not find a significant association 

between partners’ age difference and STI risk, a factor that has been associated with STIs in a 

number of other studies.45,46   

This study has several unique strengths. First, the study included a cohort that was 

recruited primarily from family planning clinics as they sought to discontinue their contraceptive 

method to conceive. Thus, the findings may be applicable to other groups of general-population 

African women planning to conceive, and might also be extrapolated to the early antenatal period. 

Second, using statistical methods, this study has derived complete and simplified risk scores with 

variable cutoffs that have the potential to identify a high proportion of high-risk women with 

prevalent, treatable STIs during the preconception period.  

There were also several limitations. First, the risk scoring tool has not yet been internally 

validated; this will be performed using bootstrap techniques at a later point. Second, women may 

have been less likely to report alcohol use due to social desirability bias.  Underreporting of alcohol 

use was likely unrelated to C. trachomatis infection status or for any STI, which would result in 

non-differential misclassification.  This would tend to attenuate the observed association between 

alcohol use and any STI or chlamydia alone.  Despite this limitation, this study identified a strong 

and significant association between hazardous/harmful alcohol use and C. trachomatis infection 

as well as any STI, and this variable served as a useful part of the risk score for chlamydia. Lastly, 

because this cohort includes women planning pregnancies, the risk score may not be 

generalizable to women with unintended pregnancies or women considered high-risk, such as 

those with multiple partners.   
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In conclusion, the risk-scoring tool developed using data from this cohort of Kenyan 

women planning pregnancies identified high-risk individuals for C. trachomatis screening and 

would have detected the majority of C. trachomatis infections while screening less than half of the 

study population.  This tool will be internally validated using bootstrap resampling and externally 

validated at a later point.  In addition, micro-costing analyses based on implementation of a two-

stage screening process using the risk score with NAAT testing for higher-risk women will be 

helpful for estimating the budget impact of this type of screening program, and the cost per STI 

treated. Ultimately, this risk-scoring tool could provide a simple and cost-effective approach to 

reduce the rate of untreated C. trachomatis infection in Kenyan pregnancy planners.  
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Table 1: Characteristics of the 691 MPTB study participants at enrollment 
 

Characteristic  N n(%) or median (IQR) 

Demographic & Behavioral and Reproductive Characteristics  

Age (years) 691 29 (25,34) 

Age categories (years) 691  

≤24  147 (21.3) 

25-29   222 (32.1) 

30-34  172 (24.9) 

35-39  119 (17.2) 

 ≥40   31 (4.5) 

Partner’s age in categories (years) 690  

≤24  20 (2.9) 

25-29   138 (20.0) 

30-34  196 (28.4) 

35-39  178 (25.8) 

 ≥40  158 (22.9) 

Nationality (Kenyan) 691 687 (99.4) 

Education  691  

    None or some/completed primary (zero to 8 years)  176 (25.5) 

    Some secondary (9 to 11 years)  98 (14.2) 

   Completed secondary or some higher education 

    (12 to 15 years) 

 302 (43.7) 

   Completed college (≥16 years)  115 (16.6) 

Religion  690  

         Protestant   482 (69.9) 

         Catholic  150 (21.7) 
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         Muslim   45 (6.5) 

         Other  13 (1.8) 

Monthly household income (Kenyan Shillings) 686  

         <2,500  20 (2.9) 

         2,500-10,000  220 (32.1) 

         10,000-30,000  297 (43.3) 

         30,000-75,000  104 (15.2) 

         >75,000  45 (6.6) 

Marital Status 691  

          Married or living together  665 (96.2) 

          Separated or divorced  19 (2.8) 

          Never married  5 (0.7) 

          Widow  2 (0.3) 

Age difference with partner1 690  

           <5 years  369 (53.5) 

           5-10 years  259 (37.5) 

           ≥10 years  62 (9.0) 

Partner HIV status as reported by participant 689  

             Negative   545 (79.1) 

             Positive  33 (4.8) 

             Unsure  111 (16.1) 

Alcohol Use Disorders Identification Test  (AUDIT)  691  

          AUDIT score 0 (No alcohol use)   607 (87.8) 

          AUDIT score 1-7 (Minimal risk)  72  (10.4) 

          AUDIT score ≥8 (Hazardous or harmful alcohol use)  12   (1.7) 

Recent contraceptive use 2 688  
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         None  295 (42.9) 

         Condoms only  42 (6.1) 

         OCPs  6 (0.9) 

         Injectable (DMPA)  21 (3.0) 

         Copper IUD  132 (19.1) 

         Implant   186 (27.0) 

         Natural methods  6 (0.9) 

Self-reported sex without a condom in the past month 683  

         0 times  59 (8.6) 

         1-4 times   211 (30.9) 

         5-8 times  164 (24.0) 

         ≥9 times  249 (36.5) 

Vaginal washing in the past month 691 260 (37.6) 

Gravidity and parity  690  

         Never been pregnant   74 (10.7) 

         Pregnant, no live birth (ectopic/abortion)  40 (5.8) 

         ≥1 live birth  576 (83.5) 

Clinical characteristics  

Participants report of lower abdominal pain 691 73 (10.6) 

Participants report of abnormal vaginal discharge 691 67 (9.7) 

Participants report of vulvovaginal itch  691 66 (9.6) 

Participants report of history of genital infection3 691 119 (17.2) 

Vaginal discharge reported by clinician 691  

             None/small  437 (63.2) 

             Moderate/profuse  248 (35.9) 

             Menses  6 (0.9) 
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Clinically detected cervical mucopus (inflammation) 691 22 (3.2) 

Cervical motion tenderness 691 9 (1.3) 

Laboratory characteristics   

Nugent score 691  

            Negative for BV (Nugent <7)  451 (65.3) 

            Positive for BV (Nugent ≥7)  240 (34.7) 

Vaginal candidiasis  690 62 (9.0) 

Chlamydia trachomatis 691 51 (7.4) 

Neisseria gonorrhoeae 691 5 (0.7) 

Trichomonas vaginalis  687 6 (0.9) 

Prevalence of any STI 4 688 60 (8.7) 

 

1 97.2% of the study participants were younger than their spouses while 2.8% were older. Three 

(0.43%) participants were older than their spouses by more than 5 years. Participants who were 

older than their partners were classified as “Less than 5 years category” for this study, as only 

male partner age greater than female partner’s age has been associated with STI risk).48,49  

2Recent contraceptive use was defined as use of OCP, copper IUD, or implant within the past 

month and last DMPA injection within the past 6 months.  

3History of treatment for pelvic inflammatory disease, genital ulcer, syphilis, chlamydia, 

gonorrhoea trichomoniasis, cervicitis, bacterial vaginosis, or STI treatment given empirically.  

4Laboratory diagnosis by NAAT for Chlamydia trachomatis, Neisseria gonorrhoeae, and 

Trichomonas vaginalis
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Table 2: Correlates of Chlamydia trachomatis, Neisseria gonorrhoeae, and / or Trichomonas vaginalis infection  

 

Characteristic  

(N=688) 

Proportion 

of each 

category  

N (%) 

Prevalence of 

any STI n (%) 

Univariate analysis 

OR (95% Cl) 

Joint  

p value 

Multivariate 

analysis (Any STI*) 

OR (95% Cl) 

Age categories     

 

 

≤24  146 (21.2) 30 (20.6) 2.41 (0.69,8.48) <0.001 2.58 (0.71,9.39) 

25-29   221 (32.1) 20 (9.1) 0.93 (0.26,3.33) 1.15 (0.31,4.22) 

30-34  171 (24.9) 6 (3.5) 0.34 (0.08,1.44) 0.38 (0.09,1.64) 

35-39  119 (17.3) 1 (0.8) 0.08 (0.01,0.79) 0.10 (0.01,1.00) 

 ≥40   31 (4.5) 3 (9.7) 1.00 (ref) 1.00 (ref) 

Partner’s age in categories (years) 1      

≤24  20 (2.9) 5 (25.0) 17.22 (3.74,79.24) <0.001 - 

25-29   137 (19.9) 22 (16.1) 9.88 (2.89,33.82) - 

30-34  195 (28.4) 23 (11.8) 6.91 (2.03,23.46) - 

35-39  177 (25.8) 7 (3.6) 2.12 (0.54,8.37) - 

 ≥40   158 (23.0) 3 (1.9) 1.00 (ref) - 

Education       

None or some/completed primary, 1-8 

years  

175 (25.4) 14 (8) 1.16 (0.47, 2.87) 0.067 0.77 (0.29,2.03) 

Some secondary, 9-11 years  98 (14.2) 16 (16.3) 2.61 (1.07,6.39) 1.47 (0.55,3.93) 



27 
2020 

Completed secondary or some tertiary 

education, ≥12 & <16 years  

300 (43.6) 22 (7.3) 1.06 (0.46,2.45) 0.69 (0.28,1.70) 

Completed college, ≥16 years  115 (16.7) 8 (7.0) 1.00 (ref) 1.00 (ref) 

Household Income in Kenyan 

Shillings  

     

         <2,500  45 (6.6) 3 (6.7) 1.56 (0.24,10.11) 0.246 - 

         2,500-10,000  104 (15.2) 4 (3.9) 1.72 (0.50,5.99) - 

         10,000-30,000  295 (43.1) 26 (8.8) 1.35 (0.39,4.67) - 

         30,000-75,000  219 (32.1) 24 (11.0) 0.56 (0.12,2.61) - 

         >75,000   20 (2.9) 2 (10.0) 1.00 (ref) - 

Age difference with partner      

           <5 years  371 (54.0) 33 (8.9) 1.00 (ref) 0.482 - 

           5-10 years  255 (37.1) 24 (9.4) 1.06 (0.61,1.85) - 

           ≥10 years  61 (8.9) 3 (4.9) 0.53 (0.16,1.78) - 

Partner HIV status as reported by 

participant  

     

             Negative  542 (79.0) 48 (8.7) 1.00 (ref) 0.677 - 

             Positive 33 (4.8) 4 (12.1) 1.42 (0.48,4.21) - 

             Unsure 111 (16.2) 8 (7.2) 0.80 (0.37,1.74) - 

Alcohol Use Disorders Identification Test  

(AUDIT)  

     

AUDIT score 0 (No alcohol use)  604 (87.8) 50 (8.3) 1.00 (ref) 0.053 1.00 (ref) 
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AUDIT score 1-7 (Minimal risk) 72 (10.5) 6 (8.8) 1.01 (0.42,2.44) 1.18 (0.46,3.03) 

AUDIT score ≥8 (Hazardous or harmful 

alcohol use) 

12 (1.7) 4 (33.3) 5.54 (1.61,19.04) 4.86 (1.30,18.24) 

Recent contraceptive use      

         None  293 (42.8) 31 (10.6) 1.00 (ref) 0.219 - 

         Condoms only  42 (6.1) 2 (4.8) 0.42 (0.10,1.83) - 

         OCPs 6 (0.9) 1 (16.8) 1.69 (0.19,14.9) - 

         Injectable (DMPA)  21 (3.1) 1 (4.8) 0.42 (0.05,3.26) - 

         Copper IUD  132 (19.3) 6 (4.6) 0.40 (0.16,0.99) - 

         Implant  185 (27.0) 19 (10.3) 0.97 (0.53,1.77) - 

         Natural methods  6 (0.9) 0(0) - - 

Self-reported frequency of sex 

without a condom in the past month 

     

      0 times 58 (8.5) 3 (5.2) 1.00 (ref) 0.707 - 

     1-4 times  211 (31.0) 18 (8.5) 1.71 (0.49,6.02) - 

     5-8 times 163 (24.0) 16 (9.8) 2.00 (0.56,7.12) - 

    ≥9 times  248 (36.5) 23 (9.3) 1.87 (0.54,6.47) - 

Vaginal washing      

            No  430 (62.5) 33 (7.7) 1.00 (ref) 0.213 - 

            Yes  258 (37.5) 27 (10.5) 1.41 (0.82,2.40) - 

Actively trying to conceive prior to 

enrollment into the study 
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         No 404 (58.7) 33 (8.1) 1.00 (ref) 0.541 - 

         Yes  284 (41.3) 27 (9.5) 1.18 (0.69,2.01) - 

Gravidity and parity       

Never been pregnant  73 (10.6) 5 (6.9) 1.00 (ref) 0.362 - 

  Pregnant, no live birth 

(ectopic/abortion) 

40 (5.8) 6 (15.0) 2.40 (0.68,8.43)  - 

         ≥1 live birth 574 (83.6) 49 (8.5) 1.27 (0.49, 3.30)  - 

Participants report of lower 

abdominal pain 

     

             No  615 (83.4) 55 (8.9) 1.00 (ref) 0.536 - 

             Yes  73 (10.6) 5 (6.8) 0.75 (0.29,1.93) - 

Participants report of abnormal 

vaginal discharge 

     

            No  621 (90.3) 53 (8.5) 1.00 (ref) 0.607 - 

            Yes  67 (9.7) 7 (10.5) 1.25 (0.54, 2.87) - 

Participants report of vulvovaginal 

itch 

     

             No  623 (90.6) 55 (8.8) 1.00 (ref) 0.753 - 

            Yes  65 (9.4) 5 (7.7) 0.86 (0.33, 2.23) - 

Participants report of history of an STI      

             None   570 (82.9) 51 (9.0) 1.00 (ref) 0.638 - 

             Yes  118 (17.2) 9 (7.6) 0.84 (0.40,1.76) - 
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Vaginal discharge reported by 

clinician 

     

             None/small  434 (63.1) 36 (8.3) 1.00 (ref) 0.542 - 

             Moderate/profuse  248 (36.1) 24 (9.7) 1.18 (0.69,2.04) - 

             Menses  6 (0.9) 0 (0) - - 

Clinically detected cervical mucopus, 

inflammation  

     

             None  666 (96.8) 57 (8.6) 1.00 (ref) 0.438 - 

             Present  22 (3.2) 3 (13.6) 1.69 (0.48,5.87) - 

Bacterial vaginosis, BV      

      Negative for BV, Nugent <7  448 (65.1) 27 (6.0) 1.00 (ref) <0.001 1.00 (ref) 

      Positive for BV, Nugent ≥7  240 (34.9) 33 (13.8) 2.49 (1.46,4.24) 2.30 (1.31,4.04) 

 

1Partner’s age yielded a low p-value and high odds ratios in univariate analysis; however, it was excluded from the multivariate model due to collinearity with 

participants’ age. The two continuous variables yielded a correlation coefficient of 0.78 in bivariate correlation analysis. Participants’ age only was therefore 

included in the multivariate analysis.  
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Table 3: Correlates of Chlamydia trachomatis infection 
 

Characteristic  

(N=691) 

Proportion 

of each 

category  

N (%) 

Prevalence 

n (%) 

Univariate analysis 

OR (95% Cl) 

Joint  

p value 

 

Multivariate analysis 

(Any STI*) 

OR (95% Cl) 

Age categories     

 

 

≤24  147 (21.3) 27 (18.3) 6.75 (0.88,51.68) <0.001 6.81 (0.88,52.81) 

25-29   222 (32.1) 18 (8.1) 2.65 (0.34,20.56) 2.96 (0.38,23.23) 

30-34  172 (24.9) 4 (2.3) 0.34 (0.08,6.61) 0.74 (0.08,6.95) 

35-39  119 (17.2) 1 (0.8) 0.08 (0.02,4.18) 0.29 (0.02,4.78) 

 ≥40   31 (4.5) 1 (3.2) 1.00 (ref) 1.00 (ref) 

Partner’s age in categories 

(years)1 
     

≤24  20 (2.9) 5 (25.0) 52.33 (5.73, 477.73) <0.001 - 

25-29   138 (20.0) 18 (13.0) 23.55 (3.10, 178.89) - 

30-34  196 (28.4) 21 (10.7) 18.84 (2.51, 141.68) - 

35-39  178 (25.8) 6 (3.4) 5.48 (0.65,46.0) - 

 ≥40   158 (22.9) 1 (0.6) 1.00 (ref) - 

Education       

None or some/completed primary, 

1-8 years 

176 (25.5) 13 (7.4) 1.23 (0.48, 3.18) 0.492 - 

Some secondary, 9-11 years  98 (14.2) 11 (11.2) 1.95 (0.73,5.24) - 
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Completed secondary or some 

tertiary education, ≥12 & <16 years  

302 (43.7) 20 (6.6) 1.09 (0.45,2.66) - 

Completed college, ≥16 years  115 (16.6) 7 (6.1) 1.00 (ref) - 

Household Income in Kenyan 

Shillings  

     

         <2,500 45 (6.6) 3 (6.7) 1.56 (0.24,10.11) 0.175 - 

         2,500-10,000  104 (15.2) 3 (2.9) 1.56 (0.45, 5.44) - 

         10,000-30,000  297 (43.3) 20 (6.7) 1.01 (0.29,3.55) - 

         30,000-75,000  220 (32.1) 22 (10.0) 0.42 (0.08,2.14) - 

         >75,000  20 (2.9) 2 (10.0) 1.00 (ref) - 

Age difference with partner      

           <5 years  372 (53.9) 27 (7.3) 1.00 (ref) 0.656 - 

           5-10 years  257 (37.3) 21 (8.2) 1.13 (0.63,2.06) - 

           ≥10 years  61 (8.8) 3 (4.9) 0.66 (0.19,2.25) - 

Partner HIV status as reported by 

participant  

     

             Negative  545 (79.1) 42 (7.7) 1.00 (ref) 0.635 - 

             Positive  33 (4.8) 3 (9.1) 1.20 (0.35,4.09) - 

             Unsure  111 (16.1) 6 (5.4) 0.68 (0.28,1.65) - 

Alcohol Use Disorders 

Identification Test  (AUDIT)  

     

AUDIT score 0 (No alcohol use)  607 (87.8) 42 (6.9) 1.00 (ref) 0.030 1.00 (ref) 
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AUDIT score 1-7 (Minimal risk) 72 (10.4) 5 (6.9) 1.00 (0.38,2.62) 1.16 (0.42,3.17) 

AUDIT score ≥8 (Hazardous or 

harmful alcohol use) 

12 (1.7) 4 (33.3) 6.73 (1.95,23.3) 5.71 (1.50,21.69) 

Recent Contraceptive use       

         None  295 (42.9) 27 (9.2) 1.00 (ref) 0.203 - 

         Condoms only 42 (6.1) 1 (2.4) 0.24 (0.03,1.83) - 

         OCPs  6 (0.9) 1 (16.7) 1.99 (0.22,17.6) - 

         Injectable (DMPA) 21 (3.1) 0 (0) - - 

         Copper IUD  132 (19.2) 6 (4.6) 0.47 (0.19,1.17) - 

         Implant  186 (27.0) 16 (8.6) 0.93 (0.49, 1.79) - 

         Natural methods 6 (0.9) 0 (0) - - 

Self-reported frequency of sex 

without a condom in the past 

month  

     

  0 times  59 (8.6) 3 (5.1) 1.00 (ref) 0.662 - 

  1-4 times  211 (30.9) 13 (6.2) 1.23 (0.34,4.45) - 

  5-8 times 164 (24.0) 14 (8.5) 1.74 (0.50, 5.97) - 

  ≥9 times  249 (36.5) 21 (8.4) 1.72 (0.50,5.97) - 

Vaginal washing      

            No  431 (62.4) 28 (6.5) 1.00 (ref) 0.257 - 

            Yes  260 (37.6) 23 (8.9) 1.40 (0.79,2.48) - 
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Actively trying to conceive prior 

to enrollment into the study 

     

         No  405 (58.6) 30 (7.4) 1.00 (ref) 0.974 - 

         Yes 285 (41.4) 21 (7.3) 0.99 (0.55,1.77) - 

Gravidity and parity       

    Never been pregnant  74 (10.7) 4 (5.4) 1.00 (ref) 0.415 - 

    Pregnant, no live birth 

(ectopic/abortion) 

40 (5.8) 5 (12.5) 2.50 (0.63,9.90) - 

     ≥1 live birth 576 (83.5) 42 (7.3) 1.37 (0.48,3.95) - 

Participants report of lower 

abdominal pain  

     

             No  618 (89.4) 47(7.6) 1.00 (ref) 0.495 - 

             Yes 73 (10.6) 4 (5.5) 0.70 (0.25,2.01) - 

Participants report of abnormal 

vaginal discharge 

     

            No  624 (90.3) 45 (7.4) 1.00 (ref) 0.979 - 

            Yes  67 (9.7) 5 (7.5) 1.01 (0.39, 2.64) - 

Participants report of 

vulvovaginal itch  

     

             No  625 (90.4) 48 (7.7) 1.00 (ref) 0.324 - 

            Yes  66 (9.6) 3 (4.6) 0.57 (0.17, 1.89) - 

Participants report of history of 

an STI 
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             None   572 (82.8) 43 (7.5) 1.00 (ref) 0.760 - 

             Yes  119 (17.2) 8 (6.7) 0.89 (0.41,1.94) - 

Vaginal discharge reported by 

clinician 

     

             None/small  437 (63.2) 31 (7.1) 1.00 (ref) 0.644 - 

             Moderate/profuse  248 (35.9) 20 (8.1) 1.15 (0.64,2.06) - 

             Menses  6 (0.9) 0 (0) - - 

Clinically detected cervical 

mucopus, inflammation 

     

             None  669 (96.8) 48 (7.2) 1.00 (ref) 0.302 - 

             Present  22 (3.2) 3 (13.6) 2.04 (0.58,7.15) - 

Bacterial vaginosis, BV      

      Negative for BV, Nugent <7  451 (65.3) 23 (5.1) 1.00 (ref) 0.002 1.00 (ref) 

      Positive for BV, Nugent ≥7  240 (34.7) 28 (11.7) 2.46 (1.38,4.37) 2.28 (1.25,4.16) 

 
1Partner’s age yielded a low p-value and high odds ratios in univariate analysis; however, it was excluded from the multivariate model due to collinearity with participants’ age. 
The two continuous variables yielded a correlation coefficient of 0.78 in bivariate correlation analysis. Participants’ age only was therefore included in the multivariate analysis 
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Table 4: Derivation of the risk scores using logistic regression coefficients for the final models 

*Final model for the complete score: Logit p (Chlamydia infection) = βo (_cons) + β1BV (vaginosis) + β2AAge1+ β3AAge2 + β4AUAudit 

*Final model for the simplified score 1: Logit p (Chlamydia infection) = βo (_cons) + β2AAge1+ β3AAge2 + β4AUAudit 

*Final model for the simplified score 2: Logit p (Chlamydia infection) = βo (_cons) + β2AAge1+ β3AAge2 + β4Alcohol 

 1AUDIT=Alcohol Use Disorders Identification Test 

 Complete Score Simplified Score 1 Simplified Score 2 

Variable  OR (95% Cl) P value Logistic 
regression 
coefficient 

Risk 
score 

OR (95% 
Cl) 

P value Logistic 
regression 
coefficient 

Risk 
score 

OR (95% Cl) P value Logistic 
regression 
coefficient 

Risk 
score 

Age categories (years) 

≤24 11.11 
(4.44,27.82) 

<0.001 2.41 3     11.46 
(4.60,28.53) 

<0.001 2.44 2     11.75 
(4.72,29.22) 

<0.001 2.46 2 

25 to 29   4.90 
(1.89,12.67) 

0.001 1.59 2       4.68 
(1.82,12.01) 

0.001 1.54 1      4.55 
(1.77,11.68) 

0.002 1.52 1 

≥30   1.00 (ref) -    0 (ref) 0 1.00 (ref)  - 0 (ref) 0 1.00 (ref)     - 0 (ref) 0 

Bacterial vaginosis 

Negative    1.00 (ref)       -       0 (ref) 0  

Positive 2.30 

(1.26,4.20) 

0.006        0.84 1 

Alcohol intake (AUDIT1 Score) 

Low risk (AUDIT 
score 0-7) 

1.00 (ref) -     0 (ref) 0 1.00 (ref)  - 0 (ref) 0  

High risk (AUDIT 
score ≥8) 

   5.62  

(1.49, 21.17) 

0.011 1.73 2      5.57 
(1.44,21.46) 

0.013 1.72 1 

Alcohol intake (How often do you drink alcohol?) 

Never or less 
than one time 
monthly 

 1.00 (ref)  - 0 (ref) 0 

≥2 times a 
month 

     3.10 
(0.93,10.30) 

0.065 1.13 1 

Total Possible Score 6 Total Possible Score 3 Total Possible Score 3 
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Table 5: Operating characteristics for binary cutoff points for the full risk score 

 

 

 

 

 

 

 

 

 

 

Score 

 

 

 

Low 

Risk,  

n (%) 

 

 

 

Higher 

Risk  

n (%) 

Prevalence 

of 

chlamydia 

in high risk 

group  

n (%) 

 

 

 

 

Sensitivity 

% (95%Cl) 

 

 

 

 

Specificity % 

(95%Cl) 

 

 

Positive 

predictive 

value % 

(95%Cl) 

 

 

Negative 

Predictive 

value % 

(95%Cl) 

 

No. 

needed 

to 

screen/

predict 

 

 

Correctly 

classified-

accuracy % 

(95%Cl) 

 

 

 

 

AUROC 

(95%Cl) 

0vs≥1 213 

(30.82) 

478 

(69.18) 

50       

(10.46) 

98.04 

(89.55,99.95) 

33.13 

(29.49,36.92) 

10.49 

(9.87,11.13) 

99.53 

(96.80,99.93) 

9.98 37.92 

(34.39,41.66) 

0.66  

(0.63,0.68) 

≤1vs≥2 318 

(46.02) 

373 

(53.98) 

46       

(12.33) 

90.02 

(78.59,96.74) 

48.91 

(44.97,52.85) 

12.36        

(11.14,13.70) 

98.42 

(96.44,99.31) 

9.27 51.95  

(41.96,55.74) 

0.68 

(0.65,0.74) 

≤2vs≥3 471 

(68.16) 

220 

(31.84) 

36       

(16.36) 

70.59 

(56.17,82.51) 

71.25 

(67.67,74.73) 

16.40  

(13.66,19.57) 

96.81 

(95.18,97.90) 

7.69 71.20 

(67.67,74.55) 

0.71 

(0.64,0.77) 

≤3vs≥4 621 

(89.87) 

70    

(10.13) 

18       

(25.71) 

35.29 

(22.43,49.93) 

91.88 

(89.48,93.87) 

25.77 

(18.07,35.34) 

94.67 

(93.54,95.61) 

4.76 87.70 

(85.00,90.05) 

0.64 

(0.57,0.70) 

≤4vs≥5 684 

(98.99) 

7        

(1.01) 

2         

(28.57)  

3.92 

(0.48,13.46) 

99.22 

(98.19,99.75) 

28.63 

(7.39,66.85) 

92.82 

(92.44,93.18) 

4.55 92.19 

(89.91,94.06) 

0.52 

(0.49,0.54) 
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Table 6: Operating characteristics estimated for the different binary cutoff points for the simplified scores 

 

 

 

 

 

Score 

 

 

 

Low 

Risk,  

n (%) 

 

High 

Risk 

(Fraction 

screened) 

n (%) 

Prevalence 

of 

chlamydia 

in the high 

risk group  

n (%) 

 

 

 

 

Sensitivity 

in % (95%Cl) 

 

 

 

Specificity 

in % 

(95%Cl) 

 

 

Positive 

predictive 

value 

(95%Cl) 

 

 

Negative 

Predictive 

value 

(95%Cl) 

 

No. 

needed 

to 

screen/ 

predict 

 

 

Correctly 

classified-

accuracy in % 

(95%Cl) 

 

 

 

 

AUROC 

(95%Cl) 

Cutoffs for the simplified score with age and assessment of alcohol done using AUDIT 

 

0 vs≥1 318 

(46.02) 

373 

(53.98) 

46       

(12.33) 

90.20 

(78.59,96.74) 

 

48.91 

(44.97,52.85) 

12.36 

(11.14,13.70) 

98.42 

(96.44,99.31) 

9.27 51.95 

(48.16,55.74) 

0.70 

(0.65,0.74) 

≤1vs≥2 541 

(78.29) 

150 

(21.71) 

28       

(18.67) 

54.90 

(40.34,68.87) 

80.94 

(77.68,83.91) 

18.71          

(14.62,23.62) 

95.74 

(94.30,96.82) 

6.67 79.02 

(75.78,81.99)  

 

0.68                                 

(0.60,0.75) 

≤2vs≥3 686 

(99.28) 

5        

(0.72) 

2         

(40.00) 

3.92 

(0.48,13.46) 

 

99.53 

(98.64,99.90) 

40.07 

(10.26,79.64) 

92.84 

(92.46,93.20) 

3.03 92.47 

(90.23,94.31) 

0.52 

(0.49,0.54) 

Cutoffs for the simplified score with age and assessment of alcohol done using the first question of AUDIT. 

0 vs≥1 315 

(45.59) 

376 

(54.41) 

46       

(12.23) 

90.20 

(78.59,96.74) 

 

48.44 

(44.50,52.39) 

12.26 

(11.05,13.59) 

98.41 

(96.40,99.30) 

9.37 51.52 

(47.73,55.51) 

0.69 

(0.65,0.74) 

≤1vs≥2 536 

(77.57) 

155 

(22.43) 

28       

(18.06) 

54.90 

(40.34,68.87) 

80.16 

(76.85,83.18) 

18.11          

(14.15,22.87) 

95.70 

(94.25,96.79) 

7.24 78.29 

(75.02,81.31)  

 

0.68                                 

(0.60,0.75) 

≤2vs≥3 686 

(99.28) 

5        

(0.72) 

2         

(40.00) 

3.92 

(0.48,13.46) 

 

99.53 

(98.64,99.90) 

40.07 

(10.26,79.64) 

92.84 

(92.46,93.20) 

3.03 92.47 

(90.23,94.31) 

0.52 

(0.49,0.54) 
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Figure 1: Area under receiver operating curve (AUROC) for the complete risk score and two 
simplified risk scores 
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Figure 2:  Decile Calibration plot: probability of the actual outcome versus the expected 

 

 
 
 
 
 
 
 


