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Abstract

Persons with tuberculosis (TB) also often have a mental disorder (MD). We examined TB-MD 

comorbidity prevalence and its impact on TB treatment outcomes as reported in studies set in the 

United States or in the top five countries of origin (Mexico, the Philippines, India, Vietnam, and 

China) for non-US–born persons with TB. We searched MEDLINE, EMBASE, OVID, PsycINFO, 

CINAHL, and Scopus for articles published from database inception through September 2018. 

Of the 9 studies analyzed, one was set in the United States. The estimated pooled prevalence of 

comorbid TB-MD from eight non-US studies, with 2921 participants, was 34.0% (95% confidence 

interval [CI] 21.1%–49.5%). Comorbid TB-MD prevalence varied by country in the studies 

evaluated. Additional research might elucidate the extent of TB-MD in the United States and 

the top five countries of origin.
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INTRODUCTION

Tuberculosis (TB) is the most common infectious disease globally. During 2018, TB 

disease was diagnosed among approximately 10 million persons [1]. Common mental 

disorders (MD), including anxiety and depression, are also leading causes of morbidity 

worldwide, with approximately 30% of adults having experienced a common MD during 

their lifetime[2]. However, the association between TB and MD is neither well-researched 

nor fully understood. Nevertheless, evidence from systematic reviews indicates that 

approximately one in two persons experiences MD after receiving a TB diagnosis [3, 4].

TB and MD are known to disproportionately affect vulnerable populations, including 

persons who experience poverty, displacement because of political strife, or who reside in 
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a congregate setting [5-7]. Moreover, persons with MD are more likely not to complete 

treatment because of low compliance or nonadherence to anti-TB drug regimens [8]. 

Furthermore, persons with TB can acquire MD through adverse effects of anti-TB drug 

treatment or through their response to having the disease—which can lead to social and 

physical isolation, along with adversely affecting a person’s livelihood [6, 8].

The interplay between TB and migration is well-described in the literature, especially 

its impact on increased TB incidence rates among persons emigrating from high to low 

TB-incidence countries [9-12]. In the United States, the TB rate for non–US-born persons 

is approximately 16 times greater than that for US-born persons [13]. However, published 

data regarding TB-MD comorbidity are limited. Our review describes the nature and extent 

of comorbid MD and TB in the United States and in the top five countries of origin (Mexico, 

the Philippines, India, Vietnam, and China) for non-US–born persons with diagnosed TB in 

the United States during 2014–2018 [14].

METHODS

Definition

Our review focused on selected common adult MD diagnosed by health professionals in the 

United States, as referred to in the Diagnostic and Statistical Manual of Mental Disorders, 

5th ed. (DSM-5) [15], including anxiety disorders, depressive disorders, bipolar and related 

disorders, nonaffective and psychotic disorders, substance-related and addictive disorders, 

and trauma and stressor-related disorders.

Search strategy

We developed a search strategy with guidance from a professional librarian for locating 

English-language TB and MD studies published from database inception through September 

2018. Electronic databases searched included MEDLINE, EMBASE, OVID, PsycINFO, 

CINAHL, and Scopus. The complete search strategy is available in Supplementary Table 1.

Study selection

Studies were included in our review if (1) the focus was on drug-susceptible TB-MD 

comorbidity among persons residing in the United States, Mexico, the Philippines, India, 

Vietnam, or China; (2) the study designs were prospective or retrospective cohort, 

case-control, or cross-sectional; and (3) the study reported outcomes regarding TB-MD 

prevalence, TB treatment completion or failure, and medication adherence. Non-English 

language studies, outbreak investigations, conference abstracts, systematic reviews, case 

studies and reports, and studies published before 1980 were excluded.

Data abstraction

Included studies were abstracted by two independent reviewers using a data abstraction form 

developed for this purpose. The following information was extracted from each included 

study: first author; journal title and year of publication; study location; study design; 

setting; participant characteristics (e.g., age, race/ethnicity, and sex); target population 
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(e.g., general, homeless, or hospitalized); type of MD; instrument or scale used to assess, 

measure, or diagnose MD (e.g., Beck Depression Inventory [16] ); instrument or scale 

used to measure medication adherence (e.g., Morisky Medication Adherence Scale); type 

of outcome(s) reported (e.g., prevalence or medication adherence); sample size; number of 

participants with TB-MD comorbidity; and number of participants completing TB treatment. 

Discordance of data abstraction elements between reviewers was resolved by consensus 

between them.

Quality assessment

Study quality was independently assessed by the same two reviewers using a tool adapted 

from the Newcastle-Ottawa Quality Assessment Scale [17]. Out of 9 maximum points, 

studies that received a score of ≥7 points were classified as good quality, 4–6 points as fair 

quality, and <4 points as poor quality.

Data synthesis

Medians and interquartile intervals (IQI) are reported to describe characteristics of included 

studies. Meta-analyses were conducted to assess the prevalence of comorbid TB-MD and 

TB treatment completion and medication adherence if two or more studies reported on the 

outcome of interest. Pooled estimates and 95% confidence intervals (CIs) were calculated 

by using a random effects model because of heterogeneity among study participants across 

designs and location. For studies reporting multiple disorders as an outcome, the average of 

the individual effect estimates was calculated and reported. Statistical heterogeneity across 

studies was assessed with Higgins’ I2 statistics [18]. I2 values range from 0% to 100%, and 

for this review, values ≥50% were considered to be indicative of substantial heterogeneity.

Group analyses were also conducted by study design, setting, location, target population, 

study quality, and publication date (i.e., before 2010 versus after 2010) to explore possible 

sources of heterogeneity. Publication bias was assessed by using the trim-and-fill method 

and visual inspection of funnel plots [19, 20]. All statistical analyses were conducted with 

the “metafor” and “meta” packages in R, version 3.6.3 [20-22]. Analyses were completed in 

June 2020.

RESULTS

Search yield and quality assessment

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow 

diagram displaying the selection of articles from the literature search is provided in Figure 1 

[23]. The search strategy identified a total of 8087 articles published from database inception 

through September 2018. After removing 2151 duplicate articles, 5936 titles and abstracts 

were screened for relevance; of those screened, 172 articles underwent full-text review. 

In total, 9 studies met the inclusion criteria and were included in the qualitative analysis 

and 8 studies were included in the meta-analysis [24-32]. The summary evidence table for 

included studies is provided in Supplementary Table 2. The body of evidence in this review 

was of mixed quality. Of the 9 included studies, three were determined to be of good quality 

[24, 30, 31]; four were of fair quality [25, 27-29]; and two were of poor quality [26, 32].
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Study and population characteristics

Table 1 displays the study characteristics of the included studies. This body of evidence 

was published during 1985–2018, with the majority of studies published after 2010 [25, 26, 

28, 30-32]. Of the 9 included studies, four had been conducted in India [26, 27, 29, 30], 

one in the United States [25], two in China [31, 32], one in Vietnam [24], and one in the 

Philippines [28]. No studies from Mexico were identified. The majority of included studies 

were of a cross-sectional design [24-28, 31, 32]; other study designs included a prospective 

and case-control design [29, 30]. Six studies had been conducted in a hospital setting [24-27, 

29, 30], and three had been conducted in a community setting [28, 31, 32]. Four included 

studies targeted hospitalized populations [24, 25, 29, 30], of which one US-study focused 

on pregnant women [25]. The remaining studies targeted the general population of the 

community [26-28, 31, 32].

The study populations comprised working-age adults (median age = 41.9 years; IQI = 

41–47.7), and the majority of participants were men (69.2%). A median of 55.9% (IQI = 

44.2%–68.3%) of participants from four studies reporting education levels had not graduated 

from high school [24, 27, 28, 32]. Studies conducted outside the United States did not report 

race/ethnicity; however, one US study reported race/ethnicity for a diverse population [25].

TB-MD comorbidity prevalence

The eight non-US studies with 2921 participants reported prevalence of TB-MD comorbidity 

[24, 26-32]. As displayed in Figure 2, the pooled estimated random effects prevalence 

of comorbid TB-MD in China, India, the Philippines, and Vietnam was 33.9% (95% CI 

21.1%–49.5%). One US study reported comorbid TB-MD with 4053 participants [25]. 

The Fernandez et al. study, which targeted hospitalized pregnant women with HIV and 

TB coinfection reported an estimated TB-MD prevalence of 2.6% (95% CI 2.1%–3.1%) 

[25]. Significant heterogeneity was identified for the pooled non-US studies that reported 

prevalence as an outcome, with I2 >50% and P values <.05. An I2 >50% persisted even when 

the prevalence of comorbid TB-MD was assessed on the basis of moderator variables (e.g., 

setting, study design, location, publication period, and study quality).

Group analyses were also conducted on the basis of the MD type. Six non-US studies 

reported depression among persons with TB, with a pooled prevalence of 41.4% (95% 

CI 39.3%–43.5%) [26-30, 32]. Two non-US studies also reported outcomes for anxiety, 

with a pooled prevalence of 45.0% (95% CI 31.3%–59.5%) [26, 30]. Moreover, two 

non-US studies reported aggregate outcomes for MD, including schizophrenia, psychotic 

disorders, and other psychological conditions [24, 31]. Xu and colleagues used the Kessler 

Psychological Scale [33] to assess psychological distress among TB patients and reported a 

TB-MD prevalence of 65.2% (223/342). By contrast, Van Duc et al. evaluated the prevalence 

of TB among persons hospitalized in a psychiatric hospital with various psychological 

disorders and reported an estimated TB-MD prevalence of 8.0% (24/300). No US studies 

reported anxiety as an outcome.

When evaluated by study quality, the three non-US studies assessed as good quality reported 

an estimated pooled prevalence of 32.7% (95% CI 7.6%–74.2%) for comorbid TB-MD 
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[24, 30, 31], and the three non-US studies assessed as fair quality reported an estimated 

pooled prevalence of 25.7% (95% CI 9.9%–52.3%) [27-29]. Two non-US studies assessed as 

poor quality reported an estimated pooled prevalence of 48.1% (95% CI 45.5%–50.7%) for 

TB-MD.

TB medication adherence

The study from China also reported on TB medication adherence [32]. Using the Center for 

Epidemiologic Studies Depression Scale to assess the severity of depression [34], Yan et al. 

reported that persons with TB who experienced mild or severe depression had higher odds 

of low medication adherence (odds ratio [OR] = 1.92; 95% CI 1.34–2.75; OR = 3.67; 95% 

CI 2.04–6.61, respectively) as defined by a score of <6 on the 8-item Morisky Medication 

Adherence Scale [35], compared with that of TB patients without depressive symptoms.

Publication bias

Visual inspection of the funnel plots for studies reporting outcomes related to TB-MD 

appeared symmetrical and did not indicate potential publication bias. Additionally, a trim-

and-fill analysis was not statistically significant (−0.33; 95% CI −1.17 to 0.51).

DISCUSSION

In this review, we explored the extent of the comorbidities of TB and MD in the United 

States and in the top five countries of origin for non-US–born persons with diagnosed 

TB in the United States—China, India, Mexico, the Philippines, and Vietnam. Our review 

identified a highly variable co-prevalence of MD among persons with drug-susceptible TB

—namely, depression and anxiety—in four of these five countries; no identified studies were 

set in Mexico.

To our knowledge, this is the first review to examine the extent of comorbid TB-MD 

from the five aforementioned countries. Our findings are consistent with other reviews that 

examined this topic from a broader perspective [3, 36, 37]. In a recent review of 25 studies 

from low- and middle-income countries, Duko et al. reported the estimated prevalence of 

depression among persons with TB as 45.1% (95% CI 38.0%–52.6%), which is slightly 

higher than the pooled prevalence estimated in this review, but falls within our 95% CI 

[3]. Doherty et al. identified depression rates ≤68% among hospitalized persons with TB; 

high rates of anxiety and psychosis were also reported during TB treatment [37]. Similarly, 

the Bender et al. review also reported high rates of depression and anxiety among migrant 

populations with TB [36]. In another review focused on MD among persons with multidrug-

resistant (MDR) TB, one in four persons with MDR TB experienced depression and anxiety 

during treatment [38]; this finding is slightly lower than the prevalence estimated in our 

review for persons with drug-susceptible TB disease. Although one might expect a higher 

prevalence for comorbid MDR TB-MD than drug-susceptible TB-MD, our review revealed 

the contrary. The discordance in review findings might be explained by the Alene et al. 

review having more high-quality, better-designed studies with longer follow-up than those 

included in our review (i.e., more cohort than cross-sectional studies).
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Both TB and MD have a negative impact on immigrant and minority health [36]. This 

impact will likely be exacerbated because a diagnosis with TB can worsen MD. Persons 

with TB might experience anxiety and depression related to disease. Additionally, TB 

requires a lengthy and often complicated treatment period, and persons may also experience 

stigma related to the diagnosis, which may contribute to MD [39-41]. Immigrants to the 

US might also experience anxiety and depression related to their relocation [42]. For 

example, immigrants often experience social and economic issues related to overcrowding, 

challenging labor conditions, and literacy, along with problems accessing health care. These 

factors can have a detrimental effect on TB disease diagnosis and treatment, as well as 

on mental health. Combined efforts to diagnose and treat both TB and MD are key to 

addressing the impact of these health issues among immigrants and refugees.

Given the prevalence of comorbid TB-MD from the evidence evaluated in this review, 

US TB control programs should consider a patient-centered approach to screen persons 

under TB treatment for MD. Persons with comorbid TB-MD are more likely to miss 

treatment doses and be lost to follow-up, thus leading to higher rates of treatment failure 

and drug resistance [6, 8]. Drug resistance could potentially prolong infectiousness, possibly 

leading to community transmission of drug-resistant Mycobacterium tuberculosis [43-45] 

and large outbreaks that strain public health resources at the state and local levels. Using 

the collaborative care model [46], TB programs could partner with a primary care provider 

to ensure that adequate mental health services are provided to persons experiencing MD 

during TB treatment. Components of the collaborative care model for persons experiencing 

MD might include patient education, patient follow-up to track MD outcomes and adherence 

to treatment, and adjustment of treatment plans for patients who do not experience clinical 

improvement [46].

Limitations

The findings in this review are subject to at least three limitations. First, the vast majority 

of included studies used a cross-sectional design; thus, directionality or causation between 

TB and MD cannot be assessed. Additionally, substantial heterogeneity was reported when 

outcomes were assessed by study location, target population, and setting; therefore, the 

findings from this review should be interpreted with caution, especially given the relatively 

small sample sizes in the included evidence. Second, although a sizable proportion of TB 

cases in the United States are among persons born in Mexico, our review did not identify 

any studies set in Mexico. In fact, our review only included one study from North America 

(i.e., United States or Mexico), which indicates (1) a lack of systematic data collection and 

reporting of MD among persons with TB in the United States and Mexico; (2) a research 

gap for evidence that examines the association between TB and MD among persons from the 

United States and Mexico; or (3) potential exclusion of relevant Spanish-language articles 

because of the search strategy and inclusion criteria used in this review. Third, although the 

literature search was limited to the top five countries of origin for non-US–born persons with 

diagnosed TB in the United States, the generalizability of our findings to residents of the 

United States born in these countries is unknown.
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CONCLUSION

On the basis of the limited number of included studies in this review, the prevalence of 

comorbid TB-MD varied among the top five countries of origin for non-US–born persons 

with diagnosed TB the United States. Our review identified only one study set in the 

United States and none in Mexico, thus highlighting the need for additional data concerning 

TB-MD comorbidity. Integration of mental health care services with TB control programs 

can offer an opportunity for screening persons with TB for MD and for providing patient-

centered care for both conditions. The World Health Organization’s End TB Strategy calls 

for integrating TB and mental health services worldwide [47]; guidance for integrating 

mental health services with TB treatment within the United States might also be warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

The authors thank Joanna Taliano from the Stephen B. Thacker CDC Library for her assistance in conducting the 
literature search. The authors are also grateful to Roque Miramontes, Maureen Kolasa, Andrew Hill, and C. Kay 
Smith for the support provided throughout the review and manuscript development process.

References

1. World Health Organization (WHO). Global tuberculosis report 2019. Geneva, Switzerland: WHO; 
2019.

2. Steel Z, Marnane C, Iranpour C, Chey T, Jackson JW, Patel V, et al. The global prevalence of 
common mental disorders: a systematic review and meta-analysis 1980–2013. Int J Epidemiol. 
2014;43(2):476–93. doi: 10.1093/ije/dyu038. [PubMed: 24648481] 

3. Duko B, Bedaso A, Ayano G. The prevalence of depression among patients with tuberculosis: 
a systematic review and meta-analysis. Ann Gen Psychiatry. 2020;19:30. doi: 10.1186/
s12991-020-00281-8. [PubMed: 32419837] 

4. Sweetland A, Oquendo M, Wickramaratne P, Weissman M, Wainberg M. Depression: a silent driver 
of the global tuberculosis epidemic. World Psychiatry. 2014;13(3):325–6. doi: 10.1002/wps.20134. 
[PubMed: 25273311] 

5. Dobler CC, Fox GJ, Douglas P, Viney KA, Ahmad Khan F, Temesgen Z, et al. Screening for 
tuberculosis in migrants and visitors from high-incidence settings: present and future perspectives. 
Eur Respir J. 2018;52(1):1800591. doi: 10.1183/13993003.00591-2018. [PubMed: 29794133] 

6. Sweetland AC, Galea J, Shin SS, Driver C, Dlodlo RA, Karpati A, et al. Integrating tuberculosis and 
mental health services: global receptivity of national tuberculosis program directors. Int J Tuberc 
Lung Dis. 2019;23(5):600–5. doi: 10.5588/ijtld.18.0530. [PubMed: 31097069] 

7. Sweetland AC, Kritski A, Oquendo MA, Sublette ME, Norcini Pala A, Silva LRB, et al. Addressing 
the tuberculosis-depression syndemic to end the tuberculosis epidemic. Int J Tuberc Lung Dis. 
2017;21(8):852–61. doi: 10.5588/ijtld.16.0584. [PubMed: 28786792] 

8. Pachi A, Bratis D, Moussas G, Tselebis A. Psychiatric morbidity and other factors affecting 
treatment adherence in pulmonary tuberculosis patients. Tuberc Res Treat. 2013;2013:489865. doi: 
10.1155/2013/489865. [PubMed: 23691305] 

9. Cohen T, Murray M. Incident tuberculosis among recent US immigrants and exogenous 
reinfection. Emerging infectious diseases. 2005;11(5):725–8. doi: 10.3201/eid1105.041107. 
[PubMed: 15890129] 

Njie and Khan Page 7

J Immigr Minor Health. Author manuscript; available in PMC 2023 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



10. Lillebaek T, Andersen AB, Dirksen A, Smith E, Skovgaard LT, Kok-Jensen A. Persistent high 
incidence of tuberculosis in immigrants in a low-incidence country. Emerging infectious diseases. 
2002;8(7):679–84. doi: 10.3201/eid0807.010482. [PubMed: 12095434] 

11. Menzies NA, Hill AN, Cohen T, Salomon JA. The impact of migration on tuberculosis in the 
United States. The international journal of tuberculosis and lung disease : the official journal of the 
International Union against Tuberculosis and Lung Disease. 2018;22(12):1392–403. doi: 10.5588/
ijtld.17.0185. [PubMed: 30606311] 

12. Vos AM, Meima A, Verver S, Looman CW, Bos V, Borgdorff MW, et al. High incidence of 
pulmonary tuberculosis persists a decade after immigration, The Netherlands. Emerging infectious 
diseases. 2004;10(4):736–9. doi: 10.3201/eid1004.030530. [PubMed: 15200873] 

13. Schwartz NG, Price SF, Pratt RH, Langer AJ. Tuberculosis - United States, 2019. MMWR Morb 
Mortal Wkly Rep. 2020;69(11):286–9. doi: 10.15585/mmwr.mm6911a3. [PubMed: 32191684] 

14. Centers for Disease Control and Prevention. Reported tuberculosis in the United States, 2018. 
Atlanta, Georgia2019.

15. Regier DA, Kuhl EA, Kupfer DJ. The DSM-5: Classification and criteria changes. World 
psychiatry : official journal of the World Psychiatric Association (WPA). 2013;12(2):92–8. doi: 
10.1002/wps.20050. [PubMed: 23737408] 

16. Beck AT, Steer RA, Carbin MG. Psychometric properties of the Beck Depression Inventory: 
Twenty-five years of evaluation. Clin Psychol Rev. 1988;8:77–100.

17. Wells G, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al.: The Newcastle-Ottawa Scale 
(NOS) for assessing the quality of nonrandomised studies in meta-analyses. . http://www.ohri.ca/
programs/clinical_epidemiology/oxford.asp Accessed October 10, 2019 2019.

18. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. 2002;21(11):1539–58. 
doi: 10.1002/sim.1186.

19. Duval S, Tweedie R. A Nonparametric “Trim and Fill” Method of Accounting for Publication Bias 
in Meta-Analysis. J Am Stat Assoc. 2000;95(449):89–98. doi: 10.1080/01621459.2000.10473905.

20. Viechtbauer W Conducting Meta-Analyses in R with the metafor Package. J Stat Soft. 
2010;36(3):48 doi: 10.18637/jss.v036.i03.

21. R Core Team. R: A language and environment for statistical computing. Vienna, Austria: R 
Foundation for Statistical Computing; 2020.

22. Balduzzi S, Rücker G, Schwarzer G. How to perform a meta-analysis with R: a practical 
tutorial. Evidence-based mental health. 2019;22(4):153–60. doi: 10.1136/ebmental-2019-300117. 
[PubMed: 31563865] 

23. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews 
and meta-analyses: the PRISMA statement. PLoS Med. 2009;6(7):e1000097. doi: 10.1371/
journal.pmed.1000097. [PubMed: 19621072] 

24. Van Duc L, Vree M, Cobelens FG, Phuc LT, Sy DN. High tuberculosis prevalence in a psychiatric 
hospital in Vietnam. Int J Tuberc Lung Dis. 2008;12(6):686–8. [PubMed: 18492338] 

25. Fernandez D, Salami I, Davis J, Mbah F, Kazeem A, Ash A, et al. HIV-TB Coinfection among 
57 Million Pregnant Women, Obstetric Complications, Alcohol Use, Drug Abuse, and Depression. 
Journal of Pregnancy. 2018;2018:5896901. [PubMed: 29507814] 

26. Kumar K, Kumar A, Chandra P, Kansal HM. A study of prevalence of depression and anxiety in 
patients suffering from tuberculosis. Journal of Family Medicine & Primary Care. 2016;5(1):150–
3.

27. Manoharam E, John KR, Joseph A, Jacob KS. Psychiatric morbidity, patients' perspectives of 
illness and factors associated with poor medication compliance among the tuberculous in Vellore, 
South India. Indian J Tuberc. 2001;48(2):77–80.

28. Masumoto S, Yamamoto T, Ohkado A, Yoshimatsu S, Querri AG, Kamiya Y. Prevalence and 
associated factors of depressive state among pulmonary tuberculosis patients in Manila, The 
Philippines. Int J Tuberc Lung Dis. 2014;18(2):174–9. [PubMed: 24429309] 

29. Natani GD, Jain NK, Sharma TN. Depression in tuberculosis patients: Correlation with duration of 
disease and response to anti-tuberculous chemotherapy. Indian J Tuberc. 1985;32(4):195–8.

30. Singh L, Pardal PK, Prakash J. Psychiatric morbidity in patients of pulmonary tuberculosis-an 
observational study. Industrial Psychiatry Journal. 2015;24(2):168–71. [PubMed: 27212822] 

Njie and Khan Page 8

J Immigr Minor Health. Author manuscript; available in PMC 2023 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


31. Xu M, Markstrom U, Lyu J, Xu L. Survey on tuberculosis patients in rural areas in China: tracing 
the role of stigma in psychological distress. Int J Environ Res Public Health. 2017;14(10).

32. Yan S, Zhang S, Tong Y, Yin X, Lu Z, Gong Y. Nonadherence to Antituberculosis Medications: 
The Impact of Stigma and Depressive Symptoms. Am J Trop Med Hyg. 2018;98(1):262–5. 
[PubMed: 29141744] 

33. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al. Screening for serious 
mental illness in the general population. Archives of general psychiatry. 2003;60(2):184–9. doi: 
10.1001/archpsyc.60.2.184. [PubMed: 12578436] 

34. Radloff LS. The CES-D Scale:A Self-Report Depression Scale for Research in the General 
Population. Appl Psychol Meas. 1977;1(3):385–401. doi: 10.1177/014662167700100306.

35. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity of a medication adherence 
measure in an outpatient setting. J Clin Hypertens (Greenwich). 2008;10(5):348–54. doi: 10.1111/
j.1751-7176.2008.07572.x. [PubMed: 18453793] 

36. Bender A, Guruge S, Hyman I, Janjua M. Tuberculosis and common mental disorders: 
international lessons for Canadian immigrant health. Can J Nurs Res. 2012;44(4):56–75. [PubMed: 
23448075] 

37. Doherty AM, Kelly J, McDonald C, O'Dywer AM, Keane J, Cooney J. A review of the interplay 
between tuberculosis and mental health. Gen Hosp Psychiatry. 2013;35(4):398–406. doi: 10.1016/
j.genhosppsych.2013.03.018. [PubMed: 23660587] 

38. Alene KA, Clements ACA, McBryde ES, Jaramillo E, Lönnroth K, Shaweno D, et al. 
Mental health disorders, social stressors, and health-related quality of life in patients with 
multidrug-resistant tuberculosis: A systematic review and meta-analysis. The Journal of infection. 
2018;77(5):357–67. doi: 10.1016/j.jinf.2018.07.007. [PubMed: 30036607] 

39. Chang B, Wu AW, Hansel NN, Diette GB. Quality of life in tuberculosis: a review of the English 
language literature. Qual Life Res. 2004;13(10):1633–42. doi: 10.1007/s11136-004-0374-1. 
[PubMed: 15651535] 

40. Rood EJJ, Mergenthaler C, Bakker MI, Redwood L, Mitchell EMH. Using 15 DHS surveys to 
study epidemiological correlates of TB courtesy stigma and health-seeking behaviour. Int J Tuberc 
Lung Dis. 2017;21(11):60–8. doi: 10.5588/ijtld.16.0909.

41. Zachariah R, Harries AD, Srinath S, Ram S, Viney K, Singogo E, et al. Language in tuberculosis 
services: can we change to patient-centred terminology and stop the paradigm of blaming 
the patients? Int J Tuberc Lung Dis. 2012;16(6):714–7. doi: 10.5588/ijtld.11.0635. [PubMed: 
22613683] 

42. Breslau J, Borges G, Hagar Y, Tancredi D, Gilman S. Immigration to the USA and risk for mood 
and anxiety disorders: variation by origin and age at immigration. Psychol Med. 2009;39(7):1117–
27. doi: 10.1017/s0033291708004698. [PubMed: 19000338] 

43. Franke MF, Appleton SC, Bayona J, Arteaga F, Palacios E, Llaro K, et al. Risk factors 
and mortality associated with default from multidrug-resistant tuberculosis treatment. Clinical 
infectious diseases : an official publication of the Infectious Diseases Society of America. 
2008;46(12):1844–51. doi: 10.1086/588292. [PubMed: 18462099] 

44. Johnson J, Kagal A, Bharadwaj R. Factors associated with drug resistance in pulmonary 
tuberculosis. The Indian journal of chest diseases & allied sciences. 2003;45(2):105–9. [PubMed: 
12715932] 

45. Sweetland AC, Belkin GS, Verdeli H. Measuring depression and anxiety in sub-saharan Africa. 
Depression and anxiety. 2014;31(3):223–32. doi: 10.1002/da.22142. [PubMed: 23780834] 

46. Thota AB, Sipe TA, Byard GJ, Zometa CS, Hahn RA, McKnight-Eily LR, et al. Collaborative 
care to improve the management of depressive disorders: a community guide systematic review 
and meta-analysis. American journal of preventive medicine. 2012;42(5):525–38. doi: 10.1016/
j.amepre.2012.01.019. [PubMed: 22516495] 

47. World Health Organization. Implementing the end TB strategy: the essentials. Geneva, 
Switzerland: World Health Organization; 2015.

Njie and Khan Page 9

J Immigr Minor Health. Author manuscript; available in PMC 2023 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
PRISMA flow diagram indicating the study selection process.
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Figure 2. 
Pooled prevalence of persons with comorbid TB and mental disorders in China, India, the 

Philippines, and Vietnam.

Abbreviations: CI, confidence interval; MD, mental disorder; TB, tuberculosis

Njie and Khan Page 11

J Immigr Minor Health. Author manuscript; available in PMC 2023 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Njie and Khan Page 12

Table 1

Characteristics of included studies (n =9).

Characteristic No. of studies
reporting (%)

Study location United States 1 (11.1%)

China 2 (22.2%)

India 4 (44.4%)

Vietnam 1 (11.1%)

The Philippines 1 (11.1%)

Publication period Before 2010 3 (33.3%)

After 2010 6 (66.7%)

Target population General 5 (55.6%)

Hospitalized 4 (44.4%)

Setting Health care facility 6 (66.7%)

Community 3 (33.3%)

Study design Cross-sectional 7 (77.8%)

Prospective 1 (11.1%)

Case-control 1 (11.1%)
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