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Abstract

:

We conducted a retrospective study of 2555 DR-TB patients admitted to treatment between 2010 and 2016 in six geopolitical zones in Nigeria. We characterized the gender distribution of DR-TB cases and the association between demographics and clinical data, such as age, treatment category, number of previous TB treatment cycles, and geopolitical zone, with gender. The independent effects of being a male or female DR-TB patient were determined using bivariate and multivariate analyzes with statistical significance of p < 0.05 and a 95% confidence interval. Records from a total of 2555 DR-TB patients were examined for the study. A majority were male (66.9%), largest age-group was 30–39 years old (35.8%), most had MDR-TB (61.4%), were HIV-negative (76.6%), and previously treated for TB (77.1%). The southwest treatment zone had the highest proportion of DR-TB patients (36.9%), and most DR-TB diagnoses occurred in 2016 (36.9%). On bivariate analysis, age, HIV status, treatment zone, and clinical patient group in DR-TB were significantly associated with male gender. On multivariate analysis, males aged 20–29 years (AOR: 0.19, 95% CI: 0.33–0.59, p = 0.001) and HIV-positive males (AOR: 0.44, 95% CI: 0.33–0.59, p = 0.001) had lower likelihood of MDR-TB as males in the south–south treatment zone (AOR: 1.88, 95% CI: 1.23–2.85, p = 0.03), and being male and aged ≥60 years (AOR: 2.19, 95% CI: 1.05–4.54, p = 0.036) increased the probability of DR-TB. The older male population from south–southern Nigeria and women of childbearing age had lower incidence of DR-TB than men of the same age. Tailored interventions to reduce HIV and DR-TB prevalence in the general population, particularly among women of childbearing potential, and treatment support for young and older men are relevant strategies to reduce DR-TB in Nigeria.
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1. Introduction


Tuberculosis (TB) is a disease of public health concern, responsible for approximately 10 million new infections and 1.5 million deaths in 2018 [1]. Nigeria is one of the 30 countries with a high burden of TB, TB/HIV and drug-resistant TB (DR-TB) [2]. Several questions remain unanswered about how gender affects the epidemiology of TB. While gender differences in males and females are based on their biological differences, gender gives meaning to these biological differences based on socially constructed factors such as role, behavior, and expectations of each gender, which can influence TB epidemiology [3]. It is well documented in the literature that most reporting and survey data on TB prevalence report higher rates of TB in males than females [1]. However, this global average hides the heterogeneity between countries, regions, and cultures. Possible explanations for higher rates of TB in men include differences in biology (e.g., genetic makeup and sex hormones); differences in exposure to behavioral risk factors (e.g., smoking, alcohol, indoor air pollution and occupational exposure), as well as sociocultural factors such as stigma, income level and health-oriented behaviors [4,5]. Different effects of these factors on men and women often result in different pathways to TB diagnosis, care and treatment. TB is also the leading cause of death from infectious diseases in women worldwide [3]. Women make up 70% of the world’s poor and are disproportionately affected by HIV/AIDS [3]. These factors can limit their access to health care or increase the prevalence of TB. The socioeconomic differences in both genders also result in differential exposure to TB risk factors and TB disease progression. In low- and middle-income countries (LMICs) like Nigeria, women also have less access to health services and TB-specific services, suffer greater delays in TB detection and treatment, and suffer from atypical TB symptoms that are often overlooked by the health systems [3,6].



Many gender studies have focused on TB in general and have failed to assess the unique impact of gender on DR-TB in TB control programs. The few available reports in the literature are also inconclusive on how gender affects DR-TB [7]. It appears that in regions where previous TB posed a high risk for multidrug-resistant TB (e.g., Western Europe), men were more likely to develop multidrug-resistant TB (MDR-TB) than women, and vice versa in Eastern Europe, where primary DR-TB transmission was common [7]. This could mean that women are more consistent and less likely to receive inadequate TB treatment. Previous studies have also documented a higher proportion of MDR-TB in men [8,9]. This was explained by lower adherence, greater exposure to risk factors such as smoking and alcohol, and faster TB progression in men.



In South Africa, a significantly higher percentage of health-care workers (HCWs) admitted for MDR-TB or extensively drug-resistant TB (XDR-TB) were young and female, reflecting the massive HIV burden among South African women [10,11]. Nurses are known to be a high-risk group for nosocomial TB due to their direct and prolonged contact with TB patients [12]. Female frontline medical workers could therefore be more exposed to DR-TB from admitted patients or during DR-TB management in the community. Data from 81,794 TB patients of known gender also showed that female TB cases are 1.2 times more likely to harbor an MDR-TB strain than male TB cases [13]. In addition, women have more contact with sick MDR-TB patients at home. In Nigeria, two studies found no association between gender and DR-TB [14,15]. Although these few studies have focused on DR-TB, they only emphasize the unique risk of contracting the disease when one is male or female. However, these studies lacked age and other demographic and clinical information that might influence differences in acquiring the disease in men and women. The interaction of sex with DR-TB impacts different key populations in different settings. In this study, we examined the predictive factors influencing differences in acquiring DR-TB strains between males and females. Determining the predictive factors for both males and females to MDR-TB infection in a country or setting will therefore provide more insight into the epidemiology of the disease and help design targeted interventions and measures to improve access to care and reduce the risk of DR-TB disease.



1.1. Background


1.1.1. DR-TB Model of Care in Nigeria


Nigeria has an estimated population of 202 million people and is divided into six geopolitical zones, with six states in each geopolitical zone and the Federal Capital Territory (FCT). There are two treatment models within the programmatic management of DR-TB in Nigeria, according to the National TB and Leprosy Control Program (NTBLCP) guidelines [2]. They are the hospital-based model and the community-based outpatient model. Nigeria began Programmatic Management of DR-TB (PMDT) in 2010 with hospital-based DR-TB care in a specialized treatment center at University College Hospital, Ibadan for the entire 8 months of the intensive phase, followed by community decentralization for outpatient services for the remaining 12 months of the continuation phase 2, under the supervision of NTBLCP [2]. However, since 2013, the NTBLCP has adopted the community outpatient DR-TB model for more effective and decentralized care of the growing number of DR-TB patients and in line with the 2011 WHO recommendation. In this new model, patients complete the entire 20 months of DR-TB treatment in an outpatient setting. In both the hospital and outpatient models, the management of the continuation phase is the same. A treatment support worker visits the patient’s home daily to administer the DOTS regimen, supplemented by biweekly visits to the patient at the DOTS center for medication collection. The local government authority (LGA) TB caregiver also makes a monthly home visit to the patient, while the state DR-TB team, a multidisciplinary team of experts, also visits the patient on a quarterly basis. The state DR-TB team consists of the state DR-TB contact person, a logistics officer, a state TB control officer, an ENT surgeon/audiometrist, a quality-assurance/laboratory officer, a social worker, a psychiatrist and a thoracic doctor, among other. Patients are matched to one of the two models by health-care professionals based on the patient’s medical history, the availability of the model in their geographic region, and the patient’s health status at the time of treatment initiation, taking into account the patient’s preference.




1.1.2. DR-TB Case Finding and Diagnostic Service Coverage in Nigeria


The trend in reporting DR-TB cases has increased with the launch of GeneXpert as the number one diagnostic tool in 2016. The number of DR-TB cases increased by 35% from 1686 in 2016 to 2286 in 2017, although this accounted for only 11% of the estimated MDR/RR-TB cases [2]. Also, only 78% of diagnosed DR-TB cases were enrolled in DR-TB care in 2017 [2]. However, the DR-TB line listing tool later introduced by the NTBLCP improved accountability for each DR-TB case. The Global Fund through the Institute of Human Virology of Nigeria (IHVN) as the main beneficiary and the KNCV Tuberculosis Foundation through the USAID-funded Challenge TB (CTB) project are providing the main support for DR-TB diagnosis and treatment in Nigeria.




1.1.3. DR-TB Treatment Coverage in Nigeria


The number of DR-TB treatment centers increased from 16 in 2016 to 27 in 2017 [2]. The goal of the National Council on Health (NCH), the highest health decision-making body in Nigeria, was to ensure the establishment of at least one DR-TB treatment center in each of the 36 states of the federation and FCT. Although there was at least one DR-TB treatment center in each geopolitical zone in 2017, only 70% of the states (26/36) had at least one DR-TB treatment center. Nonetheless, all the 36 states are now implementing community-based DR-TB. In 2017, the first large-scale drug-resistant TB (XDR-TB) unit was commissioned in southwestern Nigeria: five national reference laboratories upgraded to perform second-line LPA. Further, the use of a shorter DR-TB regimen was initiated while program and facility staff were trained in programmatic treatment of DR-TB (PMDT) and a shorter DR-TB regimen [2]. DR-TB challenges in Nigeria include inadequate local government (LGA) response to the provision of DR-TB services, delays in enrollment of diagnosed DR-TB patients, and suboptimal real-time data upload to the National Electronic TB Information Management Systems (NETIMS) platform by the LGA-TB supervisor and DR-TB treatment center staff [2].






2. Materials and Methods


2.1. Design


This was a retrospective cohort study using routinely collected national TB program data for Nigeria. The data were collected from the National TB and Leprosy Control Program database, which is the body for the repository of the data. Inclusion criteria were patients with drug-resistant TB between 2010 and 2016.




2.2. Data Collection and Analysis


Demographic and clinical information of all MDR-TB patients treated between July 2010 and December 2016 was extracted from the e-TB Manager-derived table prepared by the DR-TB focus staff of the National TB and Leprosy Control Program (NTBLCP). It was double-entered into Microsoft Excel version 2013, coded, cleaned, and imported into Statistical Package for Social Sciences (SPSS) version 20 for analysis. Descriptive statistics were used to analyze categorical variables from the patients’ sociodemographic and clinical characteristics, and are presented as frequencies and percentages in tables and graphs. Inferential statistics were used to explore the association of gender and the independent variables using the bivariate logistic regression model. Multivariate logistic regression was used to control for confounding variables. All odds ratios (ORs) and adjusted odds ratios (AORs) are presented with their 95% CIs and, a p-value ≤ 0.05 was considered statistically significant.




2.3. Variables Collected and Analyzed


The primary outcome variable was gender (male/female). Explanatory variables consisted of age (years), years of school enrollment, HIV status (positive, negative), DR-TB category (mono-DR, Rif-resistant, poly-DR and MDR), number of previous treatments (one, two, three or more), diagnosis type (bacteriologically confirmed, clinical), patient group (new, previously treated) and zone (NE, NW, NC, SE, SS, SW).




2.4. Ethics Approval


This study was approved by the National Health Research Ethics Committee of Nigeria (NHREC/01/01/2007), Jos University Teaching Hospital Ethics Committee (JUTH/DCS/ADM/127/XXIX/1586) and the Oyo State Research Ethics Review Committee (13/479/1370 AD). The study also met the Boston University Institutional Review Boards’ waiver criteria for analysis of routinely collected program data (H-38912). Patient information was anonymized and deidentified prior to analysis. Since the program data were routinely collected, the designated ethics committees approved the study and waived consent.





3. Results


3.1. Sociodemographic and Clinical Characteristics of TB Patients


Records from a total of 2555 patients were analyzed for the study. A majority of these patients (35.77%, 914) were between the ages of 30 and 39, followed by 20–29 (23.41%, 598), 40–49 (20.59%, 526), and 50–59 (8.61%, 220). Males represented 66.93% (1710) and HIV-positive 23.41% (305), which is the proportion of those with known HIV status from the study data. The proportion of patients with MDR-TB was 61.41% (1165) and mono-DR 27.78% (527). Almost half of the patients had had treatment twice (49.9%), and those with bacteriological diagnosis represented 88.78% (2240). Most patients diagnosed with MDR-TB (36.2%, 900) were in the southwest, followed by north–central and northwest, with 400 and 368 patients, respectively. The data show an increasing prevalence of DR-TB by year from 0.9% (23) in 2010 to 13.03% (333) in 2013 and 36.99% (945) in 2016, as shown in Table 1. The data show an increasing prevalence of DR-TB by year (Figure 1).




3.2. Results of Bivariate Analysis


The bivariate logistic regression model showed statistically significant associations with gender in DR-TB cases. These statistically significant associations were age, HIV status, current zone address, and patient group (Table 2).



Patients in the age categories 20–29 years (OR: 4.12, 95% CI: 2.52–673, p = 0.001) and 30–39 years (OR: 1.64, 95% CI: 1.09–2.48, p = 0.017) were four times and almost twice as likely, respectively, to be male patients experiencing DR-TB as those younger than 20 years or older than 39 years. Those previously treated (OR: 1.35, 95% CI: 1.11–1.64, p = 0.003) showed significantly increased odds of 1.35 compared to those new to treatment. Conversely, HIV-negative patients (OR: 0.53, 95% CI: 0.41–0.68, p = 0.001) and those in the south–south region (OR: 0.55–0.73, p = 0.001) were half as likely to be male patients experiencing DR-TB as shown in Table 2.




3.3. Gender as a Predictor of DR-TB


When adjusted for possible confounders, the multivariate logistic regression model showed statistically significant lower odds for men in aged 20–29 (AOR: 0.19, 95% CI: 0.09–0.40, p = 0.001) and higher for men in the south–south region (AOR: 1.88, 95% CI: 1.23–2.85, p = 0.003). HIV status was the same, and a new age range, 60 years and above, (60+) became significant with higher odds for men (AOR: 2.19, 95% CI: 1.05–4.54, p = 0.036), as shown in Table 3. However, patient group (AOR: 0.93, 95% CI: 0.68–1.26, p = 0.626) was no longer significant when other variables were adjusted.





4. Discussion


Our results showed that HIV-positivity and age 20–29 years reduced the likelihood of being a male MDR-TB carrier (compared to female MDR-TB patients). However, about 50% of the patients’ data for this study did not have their HIV status listed, which could have impacted our analysis. Also, being 60 years of age and in the south–south treatment zone (compared to the northeast zone) increased the likelihood of being a male MDR-TB patient.



Our results are similar to those of Tanzania, where a significantly higher proportion of female MDR-TB cases (61%) were aged 15–34 than males (45%), and India, where female MDR-TB-Patients were twice as likely to be in the 18–29 age-group compared to female patients in the same age-group [16]. A possible explanation for this finding is the higher prevalence of HIV in this age group. For example, in Nigeria, women in the 20–24 age-group have the highest gender HIV disparity for the same age-group and almost fourfold the HIV prevalence (1.3%) of men of the same age-group (0.4%) [17]. HIV increases the risk of TB progression by 20-fold and has been documented as a risk factor for primary DR-TB.



Our results contrast with studies in Ethiopia and northern India, which reported statistically higher male MDR-TB patients in the age-groups 24 years (77.2% versus 56.9%) and 21–45 years (versus females in the same age-group). It is difficult to compare these dichotomized and broader age categorizations with our study due to the lack of narrower age categories in our study [18,19]. This finding suggests that males, particularly the productive age-group of 20–29 years, are less affected by MDR-TB than females of the same age-group in Nigeria. Alternatively, MDR-TB may be underdiagnosed in this group. The impact of MDR-TB on families and communities in Nigeria is very severe in women of childbearing age. They take care of the family, play important social roles and are responsible for the children’s survival. Therefore, interventions to support their prompt diagnosis and treatment should be available at all levels. In addition, MDR-TB mortality is highest in women in their 20s to 30s, due to pregnancy [20] and discontinuation of TB treatment under the false belief that it will harm their unborn children and affect breastfeeding [21]. Therefore, strategies are needed to ensure a high index of suspicion so that MDR-TB can be promptly recognized and proven in women of childbearing age.



Based on our results, male MDR-TB patients were more likely to be >65 years old than females. This result is similar to a report on gender assessment of DR-TB in Kenya, with a significantly higher DR-TB burden in males >65 years than in females of similar age [22]. In general, TB occurs more frequently in female in pre-adolescence and puberty and becomes equal or slightly more common than male in the reproductive age-group [3,22]. Reports have shown that TB incidence increases with age in men and is higher than women of the same age-group throughout the age bands, similar to what was found in our study. The noncompliance of male DR-TB patients (compared to females), which has been described earlier, and males being more likely to require retreatment due to failure to comply could be some of the explanations for this phenomenon [23,24,25]. This finding is of critical importance, because in contrast to women, where TB mortality is highest in the 20–30 age-group, TB mortality in men peaks much later in life [26]; therefore active searching for DR-TB cases in older men needs to be intensified and DR-TB medication promptly started.



The results of an increased likelihood of male DR-TB in patients from the south–south zone treatment center could mean a higher risk of treatment failure, increasing the risk of MDR-TB in men from this zone. A previous study from southern Nigeria reported higher conversion failures after two months and five months of TB treatment in males than females. In this study, men were also twice as likely to fail TB treatment [27]. These results may explain why men from the south–south treatment zone in our study were at increased risk of DR-TB.



Similarly, to our findings, several studies have identified HIV as a risk factor of MDR-TB, although not specifying how it varies between males and females [28,29,30]. HIV had no association with DR-TB in some studies [31,32,33]. However, in France and Ukraine, HIV was associated with primary DR-TB, but not with secondary DR-TB in France [34,35]. Our findings that HIV-negative status reduced the likelihood of male MDR-TB are consistent with what is obtainable in the literature [36]. We found that the association between male gender and increased DR-TB is largely moderated by a high risk of prior TB treatment in males. In support of this, although more men than women belonged to a previously treated category (88% vs. 81%), a study from Ethiopia found no association between HIV serostatus and gender [18]. This may be due to the higher HIV prevalence in males in that study, in contrast to our setting, where HIV prevalence was higher in females. People living with HIV may also be more exposed to DR-TB in correctional facilities due to an increased likelihood of hospitalization in settings with suboptimal infection control or exposure to peers who may have DR-TB.




5. Conclusions


Our study found that increased DR-TB diagnoses among young women aged 20–29 in Nigeria are primarily due to higher HIV prevalence in this population when compared to male peers of the same age. This is most likely due to intergenerational relationships and a culture in Nigeria that encourages young girls to marry much older men. Men over the age of 50 have the highest HIV burden in Nigeria, and dating much younger women increases intergenerational transmission of HIV and the female population’s risk of DR-TB. According to a 2017 survey, 41.2% of women aged 15–24 had had a sexual partner who was 10 or more years older than them in the previous 12 months [37]. This raises the risk of HIV in this population because the virus is frequently transmitted from older men to younger women. Integrated screening for DR-TB and HIV at the facility and community levels for this population of women will be a cost-effective intervention for early detection and treatment, given the disease’s impact not only on the woman but also on child survival. Policies that assist older males, primarily in the south–south zone, should be supported to complete treatment and reduce the risk of DR-TB. Innovative programs that address the social and economic determinants and barriers that women face when seeking TB treatment should be included in the country’s TB strategic plan and evaluated in future studies. This study’s data are primarily on DR-TB, with little information on TB epidemiology in Nigeria. Furthermore, there are no sociodemographic data on DR-TB, such as occupation, educational status, level, and type of employment. Other contexts such as smoking and alcohol consumption and health-system factors, such as health-care worker attitudes, accessibility and proximity to health-care centers, availability of first- and second-line anti-tuberculosis medications, and so on were also unavailable. All of these are limitations of this study, and further research in this area will shed more light on the subject.
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Figure 1. Trend of DR-TB cases by gender per year from 2010 to 2016. 
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Table 1. DR-TB patients characteristics in Nigeria (2010–2016) (n = 2555).
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Variables

	
Frequency (n)

	
Percentage (%)

	
df

	
χ2 (p-Value)






	
Age (years)

	

	

	

	




	
≤19

	
161

	
6.30

	
5

	
1337.11

(0.001) *




	
20–29

	
598

	
23.41




	
30–39

	
914

	
35.77




	
40–49

	
526

	
20.59




	
50–59

	
220

	
8.61




	
60+

	
136

	
5.32




	
Gender

	

	

	

	




	
Female

	
845

	
33.07

	
1

	
585.69

(0.001) *




	
Male

	
1710

	
66.93




	
HIV Status **

	

	

	

	




	
Positive

	
305

	
23.41

	
1

	
1445.70

(0.001) *




	
Negative

	
998

	
76.59




	
DR-TB category **

	

	

	

	




	
Mono-DR

	
527

	
27.78

	
3

	
2904.72

(0.001) *




	
RIF-Resistant

	
176

	
9.28




	
Poly-DR

	
29

	
1.53




	
MDR

	
1165

	
61.41




	
Number of previous Treatments **

	

	

	

	




	
One

	
302

	
36.70

	
2

	
787.60

(0.001) *




	
Two

	
411

	
49.94




	
3+

	
110

	
13.37




	
Diagnosis type **

	

	

	

	




	
Bacteriological confirmed

	
2240

	
88.78

	
1

	
3071.91

(0.001) *




	
Clinical

	
283

	
11.22




	
Zone current address **

	

	

	

	




	
NE

	
221

	
9.06

	
5

	
1012.0

(0.001) *




	
NW

	
368

	
15.09




	
NC

	
400

	
16.41




	
SE

	
195

	
8.00




	
SS

	
354

	
14.52




	
SW

	
900

	
36.92




	
Patient group **

	

	

	

	




	
New

	
567

	
22.89

	
1

	
1501.55

(0.001) *




	
Previously treated

	
1910

	
77.11




	
Year

	

	

	

	




	
2010

	
23

	
0.90

	
6

	
2158.0

(0.001) *




	
2011

	
37

	
1.45




	
2012

	
163

	
6.38




	
2013

	
333

	
13.03




	
2014

	
427

	
16.71




	
2015

	
627

	
24.54




	
2016

	
945

	
36.99








* Statistically significant (p < 0.05), df = degrees of freedom. ** Incomplete data and not summing to n = 2555, M:F is 2:1.
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Table 2. Association of gender and DR-TB cases in Nigeria (2010–2016) (n = 2555) (bivariate).
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Variables

	
Gender

	
OR (95 CI)

	
p-Value




	
Male (n = 1710)

	
Female (n = 845)




	
Freq (%) [95CI]

	
Freq (%) [95CI]






	
Age (years)

	

	

	

	




	
≤19 R

	
62 (38.51)

	
99 (61.49)

	
Ref

	




	
20–29

	
365 (61.04)

	
233 (38.96)

	
4.12 (2.52–6.73)

	
0.001 *




	
30–39

	
652 (71.33)

	
262 (28.67)

	
1.64 (1.09–2.48)

	
0.017 *




	
40–49

	
364 (69.20)

	
162 (30.80)

	
1.04 (0.69–1.55)

	
0.862




	
50–59

	
169 (76.82)

	
51 (23.18)

	
1.15 (0.76–1.74)

	
0.518




	
60+

	
98 (72.06)

	
38 (27.94)

	
0.78 (0.48–1.27)

	
0.314




	
HIV Status **

	

	

	

	




	
Positive

	
162 (53.11)

	
143 (46.89)

	
Ref

	




	
Negative

	
681 (68.24)

	
317 (31.76)

	
0.53 (0.41–0.68)

	
0.001 *




	
DR-TB category **

	

	

	

	




	
Mono-DR R

	
349 (66.22)

	
178 (33.78)

	
Ref

	




	
RIF-Resistant

	
120 (68.18)

	
56 (31.82)

	
1.12 (0.90–1.39)

	
0.302




	
Poly-DR

	
18 (62.07)

	
11 (37.93)

	
1.03 (0.73–1.44)

	
0.878




	
MDR

	
801 (68.76)

	
364 (31.24)

	
1.35 (0.63–2.88)

	
0.445




	
Number of previous Treatments **

	

	

	

	




	
One R

	
183 (60.60)

	
119 (39.40)

	
Ref

	




	
Two

	
280 (68.13)

	
131 (31.87)

	
1.34 (0.84–2.12)

	
0.217




	
3+

	
74 (67.27)

	
36 (32.73)

	
0.96 (0.61–1.51)

	
0.865




	
Diagnosis type **

	

	

	

	




	
Bacteriologically confirmed

	
1495 (66.74)

	
745 (33.26)

	
Ref

	




	
Clinical

	
193 (68.20)

	
90 (31.80)

	
0.94 (0.72–1.23)

	
0.672




	
Zone current address **

	

	

	

	




	
NE R

	
154 (69.68)

	
67 (30.32)

	
Ref

	




	
NW

	
281 (76.36)

	
87 (23.64)

	
0.84 (0.65–1.08)

	
0.162




	
NC

	
272 (68.0)

	
128 (32.0)

	
0.77 (0.56–1.06)

	
0.113




	
SE

	
122 (62.56)

	
73 (37.43)

	
0.95 (0.73–1.23)

	
0.676




	
SS

	
231 (66.96)

	
123 (33.04)

	
0.55 (0.42–0.73)

	
0.001 *




	
SW

	
576 (64.0)

	
324 (36.0)

	
1.06 (0.77–1.45)

	
0.705




	
Patient group **

	

	

	

	




	
Previously treated

	
1306 (68.38)

	
604 (31.62)

	
Ref

	




	
New

	
349 (61.55)

	
218 (38.45)

	
1.35 (1.11–1.64)

	
0.003 *








* Statistically significant (p < 0.05) R = Reference. ** Incomplete data and not summing to n = 2555.
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Table 3. Association of gender and DR-TB cases in Nigeria (2010–2016) (n = 2555) (Multivariate).
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Variables

	
Gender

	
AOR (95 CI)

	
p-Value




	
Male (n = 1710)

	
Female (n = 845)




	
Freq (%) [95CI]

	
Freq (%) [95CI]






	
Age (years)

	

	

	

	




	
≤19 R

	
62 (38.51)

	
99 (61.49)

	
Ref

	




	
20–29

	
365 (61.04)

	
233 (38.96)

	
0.19 (0.09–0.40)

	
0.001 *




	
30–39

	
652 (71.33)

	
262 (28.67)

	
0.63 (0.35–1.14)

	
0.628




	
40–49

	
364 (69.20)

	
162 (30.80)

	
1.31 (0.73–2.35)

	
0.366




	
50–59

	
169 (76.82)

	
51 (23.18)

	
1.19 (0.65–2.18)

	
0.584




	
60+

	
98 (72.06)

	
38 (27.94)

	
2.19 (1.05–4.54)

	
0.036 *




	
HIV Status **

	

	

	

	




	
Positive

	
162 (53.11)

	
143 (46.89)

	
Ref

	




	
Negative

	
681 (68.24)

	
317 (31.76)

	
0.44 (0.33–0.59)

	
0.001 *




	
Zone current address **

	

	

	

	




	
NE R

	
154 (69.68)

	
67 (30.32)

	
Ref

	




	
NW

	
281 (76.36)

	
87 (23.64)

	
1.34 (0.94–1.93)

	
0.111




	
NC

	
272 (68.0)

	
128 (32.0)

	
1.13 (0.68–1.90)

	
0.636




	
SE

	
122 (62.56)

	
73 (37.43)

	
0.88 (0.60–1.29)

	
0.511




	
SS

	
231 (66.96)

	
123 (33.04)

	
1.88 (1.23–2.85)

	
0.003 *




	
SW

	
576 (64.0)

	
324 (36.0)

	
0.77 (0.49–1.19)

	
0.242




	
Patient group **

	

	

	

	




	
Previously treated

	
1306 (68.38)

	
604 (31.62)

	
Ref

	




	
New

	
349 (61.55)

	
218 (38.45)

	
0.93 (0.68–1.26)

	
0.626








* Statistically significant (p < 0.05) R = Reference, ** Incomplete data and not summing to n = 2555.
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