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Summary

Background: Although diabetes mellitus (DM) and poor glycaensmntrol significantly
increase the risk of tuberculosis (TB) and advgraéfiect TB treatment outcomes, the global
burden of DM in the course of TB remains unknowrenkk, we conducted a systematic
review and meta-analysis to estimate the prevaleid®@M among TB patients at global,
regional, and country levels.

Methods. An extensive search of PubMed, Excerpta Medica lizet@, Web of Science, and
Global Index Medicus was run to identify studiedlmhed between January 01, 1986 and
June 15, 2017 on the prevalence of DM in patienith \&ctive TB, with no language
restriction. Criteria to diagnose TB and DM conedrwith WHO guidelines. Methodological
quality of eligible studies was assessed, and marelifect models meta-analysis served to
obtain the pooled prevalence estimate of DM amoatiepts with active TB, globally.
Heterogeneity (12) was assessed viajhéest on Cochran’s Q statistic. Review registratio
PROSPERO CRD42016049901.

Findings: In total, we screened 7,565 records of which 20@ist (2,229,571 people with
active TB) were included in meta-analyses. The gaqirevalence of DM was 15.3% (95%
predictive interval 2.5-36.1; 12 99.8%), varyingifin 0.1% in Latvia to 45.2% in Marshall
Islands. Sub-group and meta-regression analysesdémtifying sources of heterogeneity
showed that four International Diabetes Federat{tidF) regions [North America &
Caribbean (19.7%), Western Pacific (19.4%), SowtktEAsia (19.0%), Middle East & North
Africa (17.5%)] had significantly higher prevalenestimates than the three others [Africa
(8.0%), South & Central America (7.7%), and Eur@p£%)], p < 0.0001. In addition, the
prevalence increased with age and was higher iesraid in countries with low TB burden.

On the other hand, the prevalence of DM was lowedow income and low Human



Development Index countries. Moreover, the formT& infection and presence of HIV
seemed not to influence the prevalence of DM anpaignts with active TB.

Inter pretation: This study suggests a high burden of DM among ptstieith active TB with
disparities according to age, sex, regions, le¥alonntries income and development. Cost-
effective strategies to curb the burden of DM ampatients with active TB are needed.

Funding: None.



I ntroduction

Tuberculosis (TB) remains a major contributor tobgll burden of disease. In 2016, it is
estimated that 10.4 million people developed acti® (new and relapse cases), and 1.3
million people died from the disease among HIV nirgapeople and 374,000 among HIV-
positive people, mostly from low-income and midiieeme countrie$.“This high burden is
fuelled by major risk factors including HIV, substa abuse, advanced kidney disease,
malnutrition, treatment with corticosteroids or immosuppressant, and diabetes mellitus
(DM).”? Indeed,DM triples the risk of developing TB and poor glgoaic control adversely
affects TB treatment outcomes such as prolongaticulture conversion, treatment failure,
relapse and deafft. FurthermorePM accounted for 10.6% of global TB deaths amony-HI
negative individuals in 2015With 425 million people affected by DM globally in 20a#id a
predicted 48% increase up to 629 million people whould have DM in 2045, it is
foreseeable that the TB epidemic would also beise? tUnfortunately, the regions with the
current highest burden of tuberculosis would algueeience the uppermost increment in DM
prevalence: +162.5% for Africa and +84% for SouttsEAsia for instanc?.

Accordingly, the crucial need to curb the global 2pidemic as part of the strategy to tackle
the burden of TB has led to the creation of@aborative Framework for Care and Control
of Tuberculosis and Diabetes which aims to guidgonal programs, clinicians and other
caregivers on how to establish effective integratace for both diseases, at organizational
and clinical levels. The Collaborative Framework recommentie screening for DM and
glycaemic control as essential parts of the managewf TB patienté.In this context, data
on the prevalence of DM in patients with active dif® important for health care planning and
resources allocations. Hence, we conducted thesiyigtematic review and meta-analysis on

the prevalence of DM in patients with active TBle global, regional and country levels.



M ethods

Sear ch strategy and selection criteria

In this systematic review with meta-analysis, wersked PubMed, Excerpta Medica
Database (EMBASE), Web of Science, and Global Inbedicus to identify all relevant
abstracts published from January 01, 1986 to Jine2Q@17 on the prevalence of DM in
patients with active TB globally, without languaggstriction. The search strategy for each
database is available in the Appendix (Supplemgniables 1-4). The main keywords for
search strategy included “tuberculosis”, “TB”, “nojaacterium”, and “diabetes”, “diabetic”,
“hyperglycaemia” and “glucose intoleranceTo supplement the bibliographic database
searches and identify potential additional dataces) wescrutinized the reference list of all
relevant articles.

We included cross-sectional, case—control or cobttlies conducted in patients suffering
from pulmonary or extra-pulmonary drug-susceptibieresistant TB and reporting on the
prevalence of DM or providing enough data to corapis estimate. The diagnosis of DM
had to be made by a physician, or defined basecth@asured fasting plasma glucose, oral
glucose tolerance test according to WHO criteriasadf-reported. An amendment from the
published protocSlwas done to also include studies in which DM wiagyabosed based on
Alc haemoglobin® TB cases must have been diagnosed based on WH®iach We
excluded letters, case series with small sample f@&ss than 50 participants), reviews,
commentaries, and editorials.

Titles and abstracts of articles retrieved frorarliture search were independently screened by
two investigators (JJN and JJB), and the full-te{tthose potentially eligible were obtained
and further assessed for final inclusiBisagreements were resolved through consensus.

Data analysis



A preconceived and standardized data extractian f@as used to collect information on first
author’'s name, study country, year of publicatiperiod of participants’ recruitment, study
design (cross-sectional, cohort or case-contrel}irgy (population-based vs hospital-based),
sampling method, timing of data collection (progpety vs retrospectively), source of data
(from medical files, database, directly from pat®nmethod used to diagnose DM, method
used to diagnose TB, number of participants, meamrmedian age of the population,
proportion of males, proportion of participants lwiextra-pulmonary TB, proportion of
participants with drug-resistant TB, proportion @articipants with HIV, and the
number/prevalence of participants with DM. In cademultinational studies, data were
separated to show the estimate within individuaintoes. Two pairs of investigators (UFN,
VNA, EFTA and JRNkeck) independently extracted diaga from individual studies, and all
extracted data were crosschecked by a fifth ingasir (JJN) with disagreements being
resolved through consensus.

Methodological quality of included studies was exaéd using the tool developed by Hoy
and colleague¥ A score of 1 (yes) or 0 (no) was assigned for é@eh, and scores summed
across items to generate an overall quality sdaoaé tanged from 0 to 10 (Supplementary
Table 5, Appendix). Studies were then classifiechagng a low (>8), moderate (6-8), or
high 5) risk of bias. Two pairs of investigators (UFNNX, EFTA and JRNkeck)
independently assessed study methodological qualig&yquarter of included studies for each
of them, and all assessments were independentigwed by a fifth investigator (JJN) with
disagreements being resolved through consensus.

Data were analysed using theeta’ and ‘metafor’ packages of the statistical software R
(version 3.5.1, The R Foundation for statisticampoting, Vienna, Austria). Unadjusted
prevalence was recalculated based on the informaficrude numerators and denominators

provided by individual studies. Prevalence was rggbwith their 95% confidence interval



and 95% prediction interval. Following the crudeemll prevalence, we conducted a
sensitivity analysis including only studies witlwioisk of bias to assess the robustness of our
findings. To keep the effect of studies with extedynsmall or extremely large prevalence
estimates on the overall estimate to a minimumy#reance of the study-specific prevalence
was stabilized with the Freeman-Tukey double aectiansformation before pooling the data
with the random-effects meta-analysis modefunnel plots and Egger's test served for
detecting the presence of publication BiaA p-value < 0.10 on Egger test was considered
indicative of statistically significant publicatidnas. Heterogeneity was evaluated by jhe
test on Cochrane’s Q statistitwhich was quantified by H and 12 values. The Htistic
estimates the percentage of total variation acststies due to true between-study differences
rather than chance. In general, I values gredtian t60-70% indicate the presence of
substantial heterogeneity.

Subgroup analyses was performed for the followindpgsoups: period of recruitment,
countries, regions according to the InternationabBtes Federation (IDF) (Africa, Europe,
Middle East & North Africa, North America & Caribhe, South & Central America, South-
East Asia, Western Pacific), TB burden in the coumf recruitment (high [countries that
ranked first to twenty second in terms of theirimated number of incident cases, which
accounted for approximately 80% of the global tofa¢stimated new cases of TB] vs low TB
burden countryj! level of country income (low, lower-middle, uppmiddle, high)'® human
development index (HDI: low, medium, high, very fjd® study site (hospital- versus
population-based), and population (adults, childtd8 years). Univariable and multivariable
meta-regression analyses were used to test for flact eof study and participants’
characteristics (period, regions, TB burden in ¢bentry, level of income of the country,
HDI, population, proportion of participants with tescpulmonary TB, proportion of

participants with diagnosed HIV infection, meanmuedian age, and proportion of males) on



the prevalence estimate. We used stepwise backmartial selection excluding variables
with p value > 0.20. For categorical variables, glabal p value was considered for inclusion
in multivariable models. A p value < 0.05 was cdased statistically significant. Inter-rater
agreements between investigators for study inatuaimd methodological quality assessment
were assessed using Kappa Cohen'’s coeffiéfent.

The protocol was registered in the PROSPERO Intemma Prospective Register of
systematic reviews (registration numiaRD42016049901and published in a peer-reviewed
journal?

Role of the funding source

There was no funding source for this study. Theesponding author had full access to all

study data and had final responsibility for theisiea to submit the paper for publication.

Results

Thereview process and study characteristics

We initially identified 7,565 records. After elindtion of duplicates, 4,224 records remained.
We screened the titles and abstracts and excludeeb 3rrelevant records. Agreement
between investigators on abstract selection was0.82. We scrutinized full-texts of the
remaining 428 papers for eligibility, of which 2@&re excluded. Finally, 199 full texts (200
studies) were included in the meta-analysis (Supeigary Figure 1). The inter-rater
agreement for study inclusion and data extractetwben investigators was= 0.94 and 0.72
respectively. Reference list of all included stsdeavailable in the Appendix.

Of the 200 included studies, 88 (44.0%), 81 (40,5ay 31 (15.5%) had low, moderate, and
high risk of bias respectively. Supplementary Tabk and 7 (Appendix) summarise

characteristics of included studies. Most of stadiere cross-sectional (57.0%), hospital-



based (87.5%) used consecutive sampling (75.5%)pspeectively collected data (51.5%),
included only adults (84.0%), were conducted inntoas with low TB burden (59.5%).
Global prevalence of diabetes mellitusin people with active tuber culosis

In total, 2,229,571 people with active tuberculdsisn 50 countries were included. The DM
prevalence in this population varied widely acrassintries. The prevalence varied from
1.9% (Benin) to 32.4% (Ethiopia) in Africa (Figur®), from 0.1% (Latvia) to 22.9%
(Portugal) in Europe (Figure 2), from 6.1% (Libya)22.8% (Egypt) in Middle East & North
Africa (Figure 3), from 14.0% (Guyana) to 29.5% @m) in North America & Caribbean
(Figure 4), from 4.8% (Peru) to 32.4% (Chile) inuBo& Central America (Figure 5), from
10.6% (Bangladesh) to 24.1% (Sri Lanka) in SoutktEssia (Figure 6), and from 7.5%
(Thailand) to 45.2% (Marshall Islands) in WesteatiRc (Figure 7).

Table 1 presents overall and subgroups analyses.gldibal prevalence of DM in TB was
15.3% (95% predictive interval 2.5-36.1), with stalpgial heterogeneity (Table 1). The
prevalence of the sensitivity analysis includindyastudies with low risk bias was very close
to that of the crude analysis: 16.9% (95% predéiciiterval 2.6-39.7). Funnel plot suggested
publication bias with missing small studies repaythigh prevalence (Supplementary Figure
2), confirmed by the Egger test (Table 1).

Subgroup prevalence and analysis

Table 1 presents subgroup analyses. The prevaleibd in TB was higher in Western
Pacific, North America & Caribbean, South-East As8fiddle East & North Africa compared
to Africa, Europe, and South & Central America (©€001) (Table 1 and Supplementary
Figure 4). This prevalence was slightly higher aumtries with low TB burden (p = 0.036)
(Table 1 and Supplementary Figure 5). The prevalemas higher in studies including both
adults and children compared to studies includinty ehildren (p = 0.0008) (Table 1 and

Supplementary Figure 6). The prevalence was loweountries with low level of income (p



= 0.0003) (Table 1 and Supplementary Figure 7) lamd HDI compared to others (p <
0.0001) (Table 1 and Supplementary Figure 8). Tievglence was not different between
periods of recruitment of participants (Table 1 é&upplementary Figure 9) and between
hospital and population-based studies (Table 1Samblementary Figure 10).

Sour ces of heter ogeneity of the global prevalence

In univariate analysis, all findings of subgroupbsis were confirmed with the following
explained heterogeneity: IDF regions (36.9%), pafpah (35.6%), TB burden in the country
(19.1%), level of income of the country (0.01%)danuman development index of the
country (0.01%). In addition, the prevalence iased with age (19.1%) and proportion of
males (0.01%). The diagnosis method of DM expla@®% of the heterogeneity of pooled
prevalence estimate. There was no association pugportion of participants with resistant
TB, with extra-pulmonary TB, and with HIV infectionn the final multivariable meta-
regression model, all variables included in the ehakplained 59.6% of the 99.3% residual
heterogeneity. The prevalence of DM in TB was highéNestern Pacific, North America &
Caribbean, South-East Asia, Middle East & Northiédrcompared to Africa, Europe, and
South & Central America), higher in low TB burdesuatries, lower in low-income and low-

HDI countries (Supplementary Table 8).

Discussion

This first systematic review and meta-analysis ba global prevalence of DM among
patients with active TB compiled data from aboud Million patients and revealed an
estimate of 15.3% (95% prediction interval 2.5-36We observed a wide variability in the
estimate across countries, ranging from 0.1% irvibato 45.2% in Marshall Islands. The
substantial heterogeneity found between studies maigly explained by the fact that DM

was more than two-times more prevalent in four IBfgions (Western Pacific, North
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America & Caribbean, South-East Asia, Middle EasN&rth Africa) than in the three other
regions (Africa, Europe, and South & Central Ama)jadditionally, the prevalence of DM
tended to increase with age and was higher in naaddsn countries with low TB burden. On
the other hand, the prevalence of DM was lowenim income and low HDI countries. The
form of TB infection (resistant, extra-pulmonary)mesence of HIV had no influence on the
estimate. We did not find any difference betweerspital-based and community-based
studies. This lack of difference could be explainsdthe fact that although the study is
hospital-based, most of participants were outptiand therefore close to the patients in the
community.

This global prevalence of DM among patients with iSBalmost twice higher than what has
recently been reported by the IDF for the globalliadeneral population in 2017, at 8.8%.
This finding reinforces the fact that DM represeatsajor risk factor for TB occurrenée.
Men with TB tended to have higher prevalence esgamaf DM than women in univariable
meta-regression analysis, corroborating the IDF bBlies Atlas’ findings pointing a
prevalence of DM of 9.1% among males and 8.4% anfiemgles’ Likewise, the increase in
DM prevalence with age concurs with what has beem $n the general population, from less
than 2% at 20-24 years old to 18.8% at 65-99 yelars

Interestingly, the regional disparities we fountjas to the regional disparities reported for
the general populatich,even though the number of eligible studies we uidetl was
disproportionally represented across IDF regiondeéd, the four regions with higher DM
prevalence among patients with active TB were #raesthan that in the general population:
North America & Caribbean (19.7 vs 13.0%), WestParcific (19.4 vs 9.5%), South-East
Asia (19.0 vs 8.5%), and Middle East & North Afriger.5 vs 9.6%). This was also the case
for regions with lower prevalence estimates: Afri8e0 vs 3.3%), Europe (7.5 vs 8.8%), and

South & Central America (7.7 vs 8.09%)t exception of the two latter regions, the regibn
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prevalence among patients with TB was almost théblgoof that in the general population, in
line with what was found for the global prevalengs.a matter of fact, it clearly appears that
the prevalence of DM among patients with active i$Ririven by the DM epidemic in the
general population. As it is expected a huge inemnin the DM prevalence particularly in
some IDF regions such as Africa (+162.5%), Middest=& North Africa (+110%), South
East Asia (+84%), and South & Central America (+§2%e number of people affected by
TB is also expected to rise exponentially. Themfoeducing the TB burden would require to
curb the DM epidemic. Four areas of effective acptan have been identified by the IDF to
control DM: (i) promoting high quality research drabetes epidemiology; (ii) prioritizing
diabetes care and control through capacity buildofigprimary care professionals and
interdisciplinary collaboration; (iii) implementingational plans and strategies to reduce
diabetes burden, and (iv) extending health promatitoreduce diabetes and its complication
through educational and locally-adapted compreker#estyles programmés.

Another striking result figuring out from this rew was the higher prevalence of DM in
countries with low vs high TB burden, in high inoems low income countries, and in
countries with medium to very high vs low HDI; tkeesountries appear to be mainly
represented by developed countries, where the buwtlElIV is the lowest’ Put together and
remembering that HIV remains the major risk fadwr TB,* our findings suggest that DM
might be a more important driver of the burden & ih developed countries where the
prevalence of DM in the general population is higived that of HIV is lowet® as compared
to in countries such as those in sub-Saharan Awloare the prevalence of DM in the general
population is lower and the burden of HIV is thghest: The WHO End TB Strategy aimed
at reducing TB deaths by 95% and new cases by ¥%eckn 2015 and 2035, and to ensure
that no family is burdened with catastrophic exgsnsiue to TB! Hence, strategies to

combat TB should consider being integrated andetarg all major risk factors for TB
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including DM and HIV! WHO recommends as pillars to curb the burden of ifgrated,
patient-centered care and prevention, bold polieied supportive systems, and intensified
research and innovatidh Furthermore, our data suggest that contextuabzedegies against
TB should be implemented depending on the burdedBfin individual countries. For
instance, the TB Elimination framework proposedLUynoroth and colleagues can be very
useful for low-income countries where TB burdenhie highest. This framework in its four
main dimensions of TB elimination recommend tcerisure universal access to high-quality
TB service with a focus on groups at highest rigkreduce underlying vulnerability by
considering health in all policies; iii) ensure igoal commitment to domestic TB strategy
and iv) support implementation of the global TBagtgy?* An important question that our
findings might raise is whether a systematic sdaregfor DM in patients with TB would be
indicated. In the context of high income countméeere the prevalence of DM in TB patients
as well as in the general population is high, ariekne resources are available, systematic
screening for DM in TB patients seems appropriatients with newly diagnosed DM
would therefore receive appropriate treatment fot &1d avoid poor TB treatment outcomes
related to poor glycemic control. Studies wouldchleeded to determine the appropriate timing
of such a screening strategy. However, in low-ineauountries where the burden of DM is
lower both in the general population and in patienith TB, as compared to high-income
countries, systematic screening for DM in TB péa8eis questionable, especially in the
context of limited resources. Evidence on the eb&etiveness of adding systematic
screening for DM in TB patients on the alreadytstred health system and TB program in
low-income countries are highly needed to infornaltre policies. This is supported by the

potential benefit of treating DM and improving géynic control on TB treatment outcontes.
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This study should however be interpreted in thetexdnof some drawbacks. First, we
included 200 studies among which 81 (40.5%) an@1315%) had a moderate and high risk
of bias, respectively. This may have affected ttezigion of our estimate; nevertheless, when
pooling only the 88 (44.0%) studies having a logk rof bias in a meta-analysis, the overall
estimate did not change considerably: 16.9% (95%diptive interval 2.6-39.7). Second,
majority of studies were retrospective (51.5%),fi@d-based (87.5%) or collected their data
on a consecutive basis (75.5%); these factors nmawe Hed to an underestimation or
overestimation of this prevalence estimate. Funtioee, most of the studies used plasma
glucose to diagnose DM. Unfortunately, in many ledse studies, after a positive screening
test, no confirmation test was done to exclude sieamt hyperglycaemia among newly
diagnosed TB patients. This could have led to agrestimation of the prevalence of DM.
Third and most common to meta-analyses of this ,type found a huge heterogeneity
between studies for which we undertook a meta-ssgwa analysis which explained more
than two-thirds of this heterogeneity. Most of thiportant sources of heterogeneity included
the methods used to diagnose DM. This may explarhigh disparity of DM prevalence in
TB among countries in the same region in this m@vi€ourth, the various geographic regions
and countries were variably represented, with sometries with only one small-sampled
study or even no studies, which could affect theegalizability of our findings.

Despite these limitations, this study is the fagstematic review and meta-analysis providing
a clear summary of the existing knowledge on tlobajl prevalence of DM among patients
suffering from TB. A protocol had been publishedfobe, and we used rigorous
methodological and statistical procedures to obtaid pool data from about 2.3 million
patients with active TB. Furthermore, subgroup wsed and univariable and multivariable
meta-regression analyses were conducted to ine¢stige various factors likely affecting our

estimate.
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This systematic review and meta-analysis compileth drom 2.3 million people suffering
from active TB and pointed a high prevalence of @i¥115.3%. This estimate seemed higher
in some IDF regions, in older people, in males andountries with low TB burden, and
lower in low income and low HDI countries. Theseadsuggest that systematic screening for
DM in patients with TB might be recommended in hagime settings where the prevalence
of DM is higher in the general population and itigrats with TB. However, in low-income
countries which have a high TB burden, and wheee grevalence of DM in the general
population and in patients in TB is lower, and ¢desng the limited resources available,
cost-effectiveness studies are needed to infornicipsl regarding the appropriateness of

systematic screening for DM in patients with TB.

Resear ch in context

Evidence beforethis study

Diabetes mellitus (DM) and poor glycaemic contragn#ficantly increase the risk of

Tuberculosis (TB) and adversely affect TB treatmeatcomes. It is estimated that DM
accounted for 10.6% of global TB deaths among Hédative individuals in 2016. However,
there are no available data presenting a cleamati of the global burden of DM among
patients suffering from TB.

Added value of this study

This study is the first systematic review and netalysis figuring-out a comprehensive
summary of the existing knowledge on the prevalesfd@M among patients with active TB,

worldwide. Our study suggests a high prevalencBMfin TB patients globally, at 15.3%.

This prevalence estimate tends to be two-timesenighsome IDF regions (Western Pacific,

North America & Caribbean, South-East Asia, Mid&last & North Africa) than in others

15



(Africa, Europe, and South & Central America). Rerimore, it seems to increase with age
and be higher in males and in countries with lowbitBden; by contrast, it seems to be lower
in low income and low HDI countries, and not toilduenced by the form of TB infection as
well as presence of the HIV.

Implications of all the available evidence

Our findings call for cost-effective strategiesctarb the burden of DM among patients with
active TB. In high-income countries where the plewee of DM is particularly high in the
general population, and in patients with TB as sy this review, systematic screening for
DM in patients with TB should be recommended. Gglydaemic control would improve TB
treatment outcomes in such patients with newly vagd and treated DM. However, in low-
income countries which have a high TB burden, ameres the prevalence of DM in the
general population and in patients in TB is lowand considering the limited resources
available, cost-effectiveness studies are neededinform policies regarding the

appropriateness of systematic screening for DVatiepts with TB.
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Study Events Total Prevalence, % Events 95%—Cl
Benin :

Ade, 2015 3 159 =+— 19 [04; 54]
Subgroup prevalence 159 = 1.9 [0.2; 4.7]
Heterogeneity: not applicable

Ethiopia

Jerene, 2017 141 435 —s— 32.4 [28.0; 37.0]
Workneh, 2016 109 1314 - 8.3 [6.9; 9.9]
Subgroup prevalence 1749 18.8 [1.9;47.1]
Heterogeneity: 12 = 99.2%, 1 = 0.0487, p < 0.0001

Guinea-Bissau

Haraldsdottir, 2015 3 110 —'— 2.7 [0.6; 7.8]
Subgroup prevalence 110 = 2.7 [0.3; 6.8]
Heterogeneity: not applicable

Nigeria

Ekeke, 2017 196 2094 =+ 9.4 [8.1;10.7]
Ogbera, 2014 162 3376 * 4.8 [4.1; 5.6]
Ogbera, 2015 480 4000 Do 12.0 [11.0; 13.0]
Olayinka, 2013 20 351 @ —— 5.7 [3.5; 8.7]
Subgroup prevalence 9821 <> 7.8 [4.4;12.0]
Heterogeneity: 12 = 97.8% [96.2%; 98.7%], 1> = 0.0050, p < 0.00015

Senegal

Touré, 2007 100 2661 = 3.8 [3.1; 4.6]
Touré, 2010 13 187 —'-— 7.0 [3.8;11.6]
Subgroup prevalence 2848 == 49 [2.2; 8.5]
Heterogeneity: 12 = 75.1%, 12 = 0.0022, p = 0.0451

South Africa :

Umanah, 2015 89 947 -—'— 9.4 [7.6;11.4]
Subgroup prevalence 947 <> 9.4 [7.6;11.3]
Heterogeneity: not applicable

Tanzania

Boillat-Blanco, 2015 49 539 ——'— 9.1 [6.8;11.8]
Boillat-Blanco, 2016 12 167 —=— 7.2 [3.8;12.2]
Faurholt-Jepsen, 2011 134 803 : —&— 16.7 [14.2; 19.4]
Faurholt-Jepsen, 2013 197 1205 _ —— 16.3 [14.3; 18.6]
Faurholt, 2009 69 1168 - 59 [4.6; 7.4]
Sariko, 2016 6 144 —'—- 4.2 [1.5; 8.8]
Senkoro, 2016 4 152 —+— 26 [0.7; 6.6]
Subgroup prevalence 4178 < 8.5 [4.8; 13.0]
Heterogeneity: 12 = 95.1% [ 92%:; 96.9%)], 1> = 0.0088, p < 0.0001

Uganda

Kibirige, 2013 22 260 —— 8.5 [5.4;12.5]
Kirenga, 2015 7 130 —'—— 5.4 [2.2;10.8]
Subgroup prevalence 390 - 7.3 [4.7;10.3]
Heterogeneity: 12 = 9.9%, 1° = 0.0002, p = 0.2921 :

Overall prevalence 20202 < 8.0 [5.9;10.4]
Prediction interval [0.8; 21.3]
Heterogeneity: 12 = 96.7% [95.8%; 97.4%)], 12 = 0.0078, p L 0.0001 ! ' ' '

Test for subgroup differences: x§ =23.17,df=7(p = 0.00@6) 10 20 30 40

Weight

4.6%
4.6%

5.1%
5.4%
10.5%

4.3%
4.3%

5.4%
5.4%
5.4%
5.0%
21.3%

5.4%
4.7%
10.1%

5.3%
5.3%

5.2%
4.6%
5.3%
5.3%
5.3%
4.5%
4.5%
34.7%

4.9%
4.4%
9.3%

100.0%



Study Events Total Prevalence, %

Croatia '
Jurcev-Savicevis, 2013 31 300 ——
Subgroup prevalence 300 —_—

Heterogeneity: not applicable

Events 95%—Cl

10.3 [7.1;14.3]
10.3 [7.1;14.1]

Denmark

Byberg, 2012 281 2736 = 10.3 [9.2;11.5]
Subgroup prevalence 2736 < 10.3 [9.2;11.4]
Heterogeneity: not applicable

Georgia :

Salindri, 2016 17 137 —'— 12.4 [7.4;19.1]
Subgroup prevalence 137 —_— 12.4 [7.4;18.5]
Heterogeneity: not applicable :

Germany :

Herzmann, 2017 66 852 —'— 7.7 [6.0; 9.8]
Subgroup prevalence 852 <> 7.7 [6.0; 9.6]
Heterogeneity: not applicable :

ltaly :

Caraffa, 2016 63 971 —'— 6.5 [5.0; 8.2]
Fronti, 2016 35 615 - 5.7 [4.0; 7.8]
Subgroup prevalence 1586 <> 6.2 [5.0; 7.4]
Heterogeneity: 12=0%, 12 =0, p =0.5335 :

Kazakhstan :

Hermosilla, 2017 40 562 —'— 7.1 [5.1; 9.6]
Subgroup prevalence 562 - 7.1 [5.1; 9.4]
Heterogeneity: not applicable :

Latvia

Lucenko, 2014 2 2476 0.1 [0.0; 0.3]
Subgroup prevalence 2476 ¢ 0.1 [0.0; 0.2]
Heterogeneity: not applicable

Portugal :

Bastos, 2016 84 677 — 12.4 [10.0; 15.1]
Gomes, 2012 14 119 —'— 11.8 [6.6; 19.0]
Subgroup prevalence 796 L < 12.2 [10.0; 14.6]
Heterogeneity: 12=0%, 12 =0, p =0.9064 :

Romania :

Socaci, 2013 42 228 — = 18.4 [13.6; 24.1]
Subgroup prevalence 228 —_— 18.4 [13.6; 23.7]
Heterogeneity: not applicable :

Spain :

Garcia—Rodriguez, 2011 63 1194 —'— 53 [4.1; 6.7]
Moreno—-Martinez, 2015 349 5849 : 6.0 [5.4; 6.6]
Suéarez-Garcia, 2009 41 696 —'— 59 [4.3; 7.9]
Subgroup prevalence 7739 ¢ 5.8 [5.3; 6.4]
Heterogeneity: 1= 0% [ 0%,; 74.7%], =0, p =0.6624 :

Turkey :

Akgun, 2006 20 253 —a— 7.9 [4.9;11.9]
Kayhan, 2012 190 2404 + 7.9 [6.9; 9.1]
Taikulu, 2008 10 116 —'— 8.6 [4.2;15.3]
Subgroup prevalence 2773 <> 7.8 [6.8; 8.8]
Heterogeneity: 12 = 0% [ 0%; 0%], =0, p =0.9225 :

United Kingdom :

Abbara, 2015 113 652 : — 17.3 [14.5; 20.5]
Nooredinvand, 2015 1 429+ 0.2 [0.0; 1.3]
Subgroup prevalence 1081 —== 5.8 [0.0; 32.7]
Heterogeneity: 12 = 99.3%, 12 = 0.0686, p < 0.0001 '

Overall prevalence 21266 S 7.5 [5.2;10.2]
Prediction interval [0.2; 23.1]

Heterogeneity: 12 = 97.7% [97.2%; 98.2%), T2 = 0.0105, p <0.0001 !

Test for subgroup differences: xil =644.29, df = 11 @ < O.&)Ol) 10 15 20 25 30 35

Weight

5.2%
5.2%

5.5%
5.5%

4.8%
4.8%

5.4%
5.4%

5.4%
5.4%
10.8%

5.4%
5.4%

5.5%
5.5%

5.4%
4.7%
10.0%

5.1%
5.1%

5.5%
5.6%
5.4%
16.4%

5.1%
5.5%
4.6%
15.3%

5.4%
5.3%
10.7%

100.0%



Study Events Total

Egypt

Gadallah, 2015 36 228
Hasanain, 2015 64 231
Mosry, 2003 31 119
Subgroup prevalence 578

Prevalence, %

e

Heterogeneity: 1% = 81.4% [42.2%; 94%)], % = 0.0059, p = 0.0046

[ran

Abedi, 2017 177 1243
Alavi, 2008 20 125
Alavi, 2010 6 69
Alavi, 2014 36 148
Babamah, 2014 36 212
Baghaei, 2013 101 293
Behnaz, 2014 20 211
Golsha, 2009 56 243
Roghieh, 2011 80 200
Tabarsi, 2014 37 317
Towhidi, 2008 4 73
Subgroup prevalence 3134

Heterogeneity: 12 = 93.3% [89.9%; 95.6%], 12 = 0.0139, p < o.ooolf

Kuwait

Abal, 2005 157 526
Zhang, 2014 24 440
Subgroup prevalence 966

Heterogeneity: 1% = 99.1%, 1° = 0.0574, p <0.0001

Libya
Rajpurohit, 1999 16 262
Subgroup prevalence 262

Heterogeneity: not applicable

Pakistan

Aftab, 2017 1199 3027
Irfan, 2016 24 211
Jabbar, 2006 173 691
Mukhtar, 2016 113 614
Tahir, 2016 74 500
Usmani, 2014 41 158
Subgroup prevalence 5201

Heterogeneity: 12 = 98.3% [97.5%; 98.8%], 1> = 0.0222, p < 0.0001§

Saudi Arabia

Al-Tawfig, 2009 57 135
Alzohairy, 2011 9 165
Bukhary, 2004 56 535
Chaudhry, 2012 114 1388
Sidiqqui, 2009 35 216
Singla, 2006 187 692
Subgroup prevalence 3131

Heterogeneity: 1% = 97.5% [96.1%; 98.4%], 1% = 0.0215, p < 0.000l§

Tunisia
Maalej, 2009 60 788
Subgroup prevalence 788

Heterogeneity: not applicable

Yemen
Anaam, 2012 21 220
Subgroup prevalence 220

Heterogeneity: not applicable

Overall prevalence 14280
Prediction interval

P

Heterogeneity: 12 = 97.8% [97.4%; 98.1%), T2 = 0.0252, p <
Test for subgroup differences: x§ =43.28,df =7 (p0< 0.00019

0.0001

20 30

Events 95%—Cl

15.8 [11.3;21.2]
27.7 [22.0; 34.0]
26.1 [18.4;34.9]
22.8 [15.2; 31.4]

14.2 [12.3;16.3]
16.0 [10.1; 23.6]
8.7 [3.3;18.0]
24.3 [17.7;32.1]
17.0 [12.2;22.7]
34.5 [29.0; 40.2]
9.5 [5.9;14.3]
23.0 [17.9;28.9]
40.0 [33.2;47.1]
11.7 [8.4;15.7]
5.5 [1.5 13.4]
17.8 [12.5; 23.8]

29.8 [26.0; 34.0]
55 [3.5; 8.0]
15.7 [0.5; 45.7]

6.1 [3.5 9.7]
6.1 [3.5; 9.4]

39.6 [37.9;41.4]
11.4 [7.4;16.5]
25.0 [21.8;28.4]
18.4 [15.4;21.7]
14.8 [11.8;18.2]
25.9 [19.3; 33.5]
22.0 [12.8; 32.8]

42.2 [33.8;51.0]
5.5 [2.5;10.1]
10.5 [8.0;13.4]
8.2 [6.8; 9.8]
16.2 [11.6; 21.8]
27.0 [23.7;30.5]
16.6 [8.6; 26.4]

7.6 [5.9; 9.7]
7.6 [5.9; 9.6]

9.5 [6.0;14.2]
9.5 [6.0;13.8]

17.5 [13.3; 22.1]
[0.9; 47.8]

Weight

3.2%
3.2%
3.1%
9.6%

3.3%
3.1%
2.9%
3.2%
3.2%
3.3%
3.2%
3.2%
3.2%
3.3%
3.0%
34.9%

3.3%
3.3%
6.6%

3.2%
3.2%

3.4%
3.2%
3.3%
3.3%
3.3%
3.2%
19.7%

3.1%
3.2%
3.3%
3.3%
3.2%
3.3%
19.5%

3.3%
3.3%

3.2%
3.2%

100.0%



Study Events  Total
Canada

Barss, 2016 159 788
Ens, 2014 290 1171
Mah, 2015 32 153
Subgroup prevalence 2112

Heterogeneity: 12 = 66.3% [ 0%; 90.3%], T° = 0.0008, p = 0.0515

Guyana

Alladin, 2011 14 100
Subgroup prevalence 100
Heterogeneity: not applicable

Mexico

Abdelbary, 2016 2121 8431
Chittoor, 2013 37 150
Delgado—-Sanchez, 2015 34988 181378
Gomez-Gomez, 2015 56 175
Hernandez-Guerrero, 2016 42 169
Jimenez-Corona, 2012 374 1262
Munoz-Torrico, 2017 49 90
Perez-Guzman, 2014 26 86
Perez—Navarro, 2017 183 507
Restrepo, 2011 (Mexico) 74 172
Subgroup prevalence 192420

Heterogeneity: 12 =97.9% [97.1%; 98.4%], % = 0.0049, p <0.0001

USA

Alkabab, 2017 130 930
Benoit, 2017 56 2262
Corris, 2012 19 166
Crump, 2003 6 52
De la Garza Ramos, 2016 323 2789
Dooley, 2009 42 297
Fisher, 2008 401 1442
Magee, 2014 86 1852
Magee, 2014 151 1325
Magee, 2015 37 318
Oursler, 2002 18 139
Pablos-Mendez, 1997 573 5290
Perez, 2006 964 4915
Restrepo, 2011 (USA) 25 61
Uwanpimolkul, 2014 126 791
Subgroup prevalence 22629

Heterogeneity: 1% = 98.6% [98.2%; 98.9%], 1% =0.0125, p <0.0001

Overall prevalence 217261

Prediction interval

<

Prevalence, % Events

20.2
24.8
20.9
22.2

14.0
14.0

* 25.2
24.7
19.3
32.0
24.9
29.6
54.4
30.2
36.1
43.0
30.8

14.0

2.5
11.4
115
11.6
14.1
27.8

4.6
11.4
11.6
12.9
10.8
19.6
41.0
15.9
13.4

19.7

Heterogeneity: 12 = 98.8% [98.6%; 98.9%], 12 = 0.0086, p

=0
Test for subgroup differences: x§ =34.77,df=3 (p < 0.0091) 10

20 30 40 50 60 70

95%—Cl

[17.4; 23.2]
[22.3; 27.3]
[14.8; 28.2]
[18.8; 25.8]

[7.9; 22.4]
[7.8; 21.6]

[24.2; 26.1]
[18.0; 32.4]
[19.1; 19.5]
[25.2; 39.5]
[18.5; 32.1]
[27.1; 32.2]
[43.6; 65.0]
[20.8; 41.1]
[31.9; 40.4]
[35.5; 50.8]
[26.4; 35.3]

[11.8; 16.4]

[1.9; 3.2]
[7.0;17.3]
[ 4.4; 23.4]
[10.4; 12.8]
[10.4; 18.6]
[25.5; 30.2]

[3.7; 5.7]
[9.7; 13.2]
[8.3; 15.7]
[7.9;19.7]
[10.0; 11.7]
[18.5; 20.8]
[28.6; 54.3]
[13.4; 18.7]
[9.6; 17.7]

[16.9; 22.6]
[6.8; 37.1]

Weight

3.7%
3.7%
3.2%
10.7%

3.0%
3.0%

3.8%
3.2%
3.8%
3.3%
3.3%
3.8%
2.9%
2.9%
3.6%
3.3%
33.9%

3.7%
3.8%
3.3%
2.5%
3.8%
3.5%
3.8%
3.8%
3.8%
3.5%
3.2%
3.8%
3.8%
2.6%
3.7%
52.5%

100.0%



Study Events
Brazil

Augusto, 2014 1786
Coelho, 2009 154
de Melo, 2003 6
do Prado, 2014 13201
Dos Santos, 2016 306
Gil-Santana, 2016 135
Gomes, 2014 23220
Lindoso, 2008 44
Picon, 2007 54
Reis-Santos, 2014 36920
Sliva, 2014 211
Torrens, 2016 399

Subgroup prevalence

Total

47285
1877
182
243676
4447
408
427548
281
610
990017
2850
7255
1726436

Prevalence, % Events

-
+

o

Heterogeneity: 12 = 99.7% [99.6%; 99.7%], T° = 0.0008, p =0 :

Chile
Herrera, 2013 266
Subgroup prevalence

Heterogeneity: not applicable

Peru

Chung-Delgado, 2011 28
Chung-Delgado, 2015 41
Franke, 2013 9
Magee, 2013 186

Subgroup prevalence

821
821

720
1232
360
1671
3983

-
-
Y
o

_

Heterogeneity: 12 = 96.8% [94.3%; 98.2%], T° = 0.0083, p < 0.0001

Overall prevalence
Prediction interval

Heterogeneity: 12 = 99.6% [99.5%; 99.6%], 12 = 0.0000, p = 0

1731240

o

3.8
8.2
3.3
5.4
6.9

— 33.1

5.4

— 15.7

8.9
3.7
7.4
5.5
7.2

— 32.4

— 324

3.9
3.3
2.5
111
4.8

7.7

Test for subgroup differences: xg =295.68,df =2 (p 4)0.0001) 10

95%-Cl Weight

[3.6; 4.0]
[7.0; 9.5]
[1.2; 7.0]
[5.3; 5.5]
[6.2; 7.7]
[28.5; 37.9]
[5.4; 5.5]
[11.6; 20.4]
[6.7;11.4]
[3.7; 3.8]
[6.5; 8.4]
[5.0; 6.0]
[6.3; 8.1]

[29.2; 35.7]
[29.2; 35.6]

[2.6; 5.6]
[2.4; 4.5]
[1.1; 4.7]
[9.7; 12.7]
[1.7; 9.5]

[6.9; 8.6]
[4.5;11.7]

7.3%
6.4%
3.0%
7.3%
6.9%
4.4%
7.3%
3.8%
5.1%
7.3%
6.7%
7.1%
72.6%

5.5%
5.5%

5.3%
6.0%
4.2%
6.3%
21.9%

100.0%



Study Events
Bangladesh

Hossain, 2014 11
Rifat, 2014 83
Sarker, 2016 245

Subgroup prevalence

Heterogeneity: 12 = 85.9% [59.1%; 95.2%], 1> = 0.0021, p = 0.0008

India

Achanta, 2013 19
Adwani, 2016 25
Charkha, 2016 24
Dave, 2013 36
Duraisamy, 2015 60
Gupta, 2010 64
Gupta, 2011 61
India TB-DM Group, 2013 1084
Jali, 2013 109
Khanna, 2013 66
Kornfeld, 2016 113
Kumar, 2013 1084
Kumpatla, 2013 84
Lisha, 2012 23
Manjareeka, 2016 24
Marak, 2016 8
Naik, 2013 62
Nair, 2013 298
Nandakumar, 2013 667
Prakash, 2013 47
Rawat, 2011 52
Sidigqui, 2016 50
Subhash, 2003 72
Tang, 2013 80
Vasudevan, 2014 63
Vaswanathan, 2012 209

Subgroup prevalence

Heterogeneity: 12 = 97.2% [96.6%; 97.7%], 1> = 0.0100, p < 0.0001

Sri Lanka
Rajapakshe, 2015 27
Subgroup prevalence

Heterogeneity: not applicable

Overall prevalence
Prediction interval

Total

100
1000
1910
3010

374
227
74
556
179
207
192
8109
307
458
209
8109
779
224
101
110
358
920
2794
510
156
316
361
586
217
827
27260

112
112

30382

Prevalence, %

—_—

-+

-+

—_—

—

—_—

<

Heterogeneity: 12 = 97.0% [96.4%; 97.5%], 12 = 0.0093, p <0.0001 |
Test for subgroup differences: xg =16.22,df=2(p = 0.Q)003)10

20

30

40

50

60

Events

11.0

8.3
12.8
10.6

5.1
11.0
32.4

6.5
335
30.9
31.8
13.4
355
14.4
54.1
13.4
10.8
10.3
23.8

7.3
17.3
32.4
23.9

9.2
33.3
15.8
19.9
13.7
29.0
25.3

95%-ClI

[5.6; 18.8]
[6.7;10.2]
[11.4; 14.4]
[7.2; 14.5]

[3.1; 7.8]
[7.3; 15.8]
[22.0; 44.3]

[4.6; 8.9]
[26.7; 40.9]
[24.7; 37.7]
[25.3; 38.9]
[12.6; 14.1]
[30.2; 41.1]
[11.3; 18.0]
[47.1; 61.0]
[12.6; 14.1]
[8.7;13.2]
[ 6.6; 15.0]
[15.9; 33.3]
[3.2;13.8]
[13.5; 21.6]
[29.4; 35.5]
[22.3; 25.5]
[6.8;12.1]
[26.0; 41.3]
[12.0; 20.3]
[15.9; 24.4]
[11.0; 16.7]
[23.1; 35.6]
[22.3; 28.4]

19.9 [16.8; 23.2]

24.1

[16.5; 33.1]

24.1 [16.6; 32.5]

19.0 [16.2; 21.9]

[ 6.0; 36.9]

Weight

2.9%
3.6%
3.6%
10.1%

3.4%
3.3%
2.7%
3.5%
3.2%
3.2%
3.2%
3.7%
3.4%
3.5%
3.3%
3.7%
3.5%
3.3%
2.9%
2.9%
3.4%
3.6%
3.6%
3.5%
3.1%
3.4%
3.4%
3.5%
3.3%
3.6%
87.0%

3.0%
3.0%

100.0%



Study Events  Total
Australia

Bridson, 2015 16 69
Khandkar, 2015 69 577
Subgroup prevalence 646

Heterogeneity: 12 = 82.7%, 1° = 0.0097, p =0.0161

China

Cai, 2017 96 3505
Chen, 2014 182 1126
Chow, 2002 16 60
Deng, 2012 16 85
Hongguang, 2014 182 1126
Mi, 2013 189 1589
Mi, 2014 187 621
Wang, 2013 403 6382
Wang, 2016 157 2280
Wu, 2016 40 201
Xiao, 2014 71 447
Yuan, 2017 74 359
Zhang, 2016 88 385
Zhao, 2016 97 1363
Subgroup prevalence 19529

Heterogeneity: 12 = 98.4% [ 98%; 98.7%)], 1% =0.0125, p <0.0001

Fiji

Alo, 2014 53 387
Gounder,, 2012 18 138
Prasad, 2014 32 614
Subgroup prevalence 1139

Heterogeneity: 12 =91.8% [79.2%; 96.8%], 1% = 0.0085, p <0.0001

Indonesia

Alisjahbana, 2014 94 634
Subgroup prevalence 634
Heterogeneity: not applicable

Japan

Fujita, 2013 15 66
Kanda, 2015 27 86
Nakamura, 2014 69 260
Uchimura, 2013 193 96689
Subgroup prevalence 97101

Heterogeneity: 1% = 99.3% [ 99%; 99.5%)], % = 0.1256, p <0.0001

Kiribati

Cavanaugh, 2015 101 275
Subgroup prevalence 275
Heterogeneity: not applicable

Malaysia

Atif, 2015 131 336
Ismail, 2004 41 232
Liew, 2015 3323 21528
Shariff, 2015 31 75
Sulaiman, 2013 338 1267
Subgroup prevalence 23438

Heterogeneity: 1 =98.1% [ 97%; 98.8%)], 1% =0.0143, p <0.0001

Marshall Islands
Nasa, 2014 28 62
Subgroup prevalence 62

Heterogeneity: not applicable

Singapore
Loh, 2016 23 75
Subgroup prevalence 75

Heterogeneity: not applicable

South Korea

Chang, 2014 21 54
Choi, 2014 149 669
Do, 2007 14 60
Lee, 2017 253 1044
Oh, 2016 6005 34588
Park, 2011 124 492
Reed, 2013 162 657
Yoon, 2016 157 661

Subgroup prevalence 38225

Heterogeneity: 17 =93.1% [88.8%; 95.8%, 1% =0.0035, p <0.0001

Taiwan

Cgung, 2014 2180 10168
Chang, 2011 129 438
Chiang, 2015 717 1594
Hsu, 2012 245 1008
Hung, 2015 121 608
Lo, 2011 7637 33851
Po-Yen Ko, 2015 2738 9831
Wang, 2009 91 305
Yu, 2014 39 151
Subgroup prevalence 57954
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Heterogeneity: 1% = 98.4% [97.8%; 98.8%, 1% =0.0035, p <0.0001

Thailand

Anuwatnonthakate, 2013 614 8893
Chierakul, 2016 8 122
Duangrithi, 2013 37 227
Manosuthi, 2012 49 813
Satung, 2016 555 7807
Subgroup prevalence 17862

-+

<

Heterogeneity: 1 = 81.6% [57.3%; 92.1%)], 1% =0.0004, p = 0.0002

Overall prevalence 256940

Prediction interval

Heterogeneity: 12 = 99.9% [99.9%; 99.9%], 1 = 0.0497, p =0
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Table 1. Summary statistics of meta-analysis of thglobal prevalence of diabetes mellitus in peopleith active tuberculosis

Prevalence, % 95% N N H (95% 12 (95% p p Egger p
(95% confidence | prediction Studies | Participants | confidence confidence heterogeneity difference
interval) interval interval) interval)
Overall 15.4 (14.1-16.6) 2536.1 200 2291571 22.7(22.4-23.0) | 99.8 (99.8-99.8) <0.0001 | <0.0001 -
Low risk of bias studies 16.9 (14.9-19.0) 2.6-39.7 88 1144774 14.8 (14.4-15.2) | 99.5(99.5-99.6) <0.0001 | <0.0001 -
By period of recruitment
- 2001 and more 14.9 (13.6-16.4) 24-35.1 155 2245245 25.0(24.6-25.3) | 99.8 (99.8-99.8) <0.0001 | <0.0001 0.946
- Lessthan 2000 14.7 (10.4-20.0) 25354 13 9566 5.3(4.6-6.2) | 96.5(95.2-97.4) < 0.0001 0.423
By IDF region
- North America and Caribbean 19.7 (16.9-22.6) 6.8-37.1 29 217261 9.0(8.4-9.7) | 98.8(98.6-98.9) < 0.0001 0.629 < 0.0001
- Western Pacific 19.4 (14.9-24.4) 0.0-62.3 54 256940 28.0(27.3-28.6) | 99.9(99.9-99.9) < 0.0001 0.007
- South-East Asia 19.0 (16.2-21.9) 6.0-36.9 30 30382 5.8(5.3-6.4) | 97.0(96.4-97.5) < 0.0001 0.070
- Middle East and North Africa 17.5(13.3-22.1) 0.9-47.8 31 14280 6.7 (6.2-7.3) | 97.8(97.4-98.1) < 0.0001 0.103
- Africa 8.0(5.9-10.4) 0.8-21.3 20 20202 5.5(4.9-6.2) | 96.7 (95.8-97.4) < 0.0001 0.921
- South and Central America 7.7 (6.9-8.6) 45-11.7 17 1731240 15.5(14.5-16.5) | 99.6 (99.5-99.6) < 0.0001 0.079
- Europe 7.5(5.2-10.2 0.2-23.1 19 21512 6.6 (6.0-7.4) | 97.7(97.2-98.2) < 0.0001 0.308
By TB burden in the country
- Low 16.5 (13.9-19.2) 0.0-52.5 119 474944 22.2(21.9-22.7) | 99.8(99.8-99.8) < 0.0001 0.260 0.036
- High 13.6 (12.7-14.5) 6.8-22.2 81 1816627 13.4(13.0-13.9) | 99.4(99.4-99.5) <0.0001 | <0.0001
By level of income of the country
- Low 7.9 (4.9-11.5) 0.0-26.9 15 9434 5.6 (4.9-6.5) | 96.8(95.8-97.6) < 0.0001 0.782 0.0003
- Lower-middle 17.7 (15.1-20.5) 3.4-40.6 48 48036 7.6(7.1-8.1) | 98.3(98.0-98.5) < 0.0001 0.148
- Upper-middle 14.4 (12.8-16.0) 3.6-30.6 75 1994027 26.5(26.0-27.0) | 99.9(99.9-99.9) < 0.0001 0.006
- High 16.6 (12.4-21.2 0.0-60.9 62 240074 26.2 (25.6-26.8) | 99.9(99.8-99.9) < 0.0001 0.006
By human development index
- Low 8.0(5.9-10.4) 0.7-21.6 20 19475 5.5(4.9-6.2) | 96.7 (95.8-97.4) < 0.0001 0.911 < 0.0001
- Medium 19.5 (16.6-22.5) 4.3-41.9 12 38005 7.0(6.5-7.5) | 97.9(97.6-98.2) < 0.0001 0.242
- High 15.2 (13.5-17.0) 3.4-34.4 81 2050529 29.3(28.8-29.9) | 99.9(99.9-99.9) < 0.0001 0.001
- Veryhigh 14.8 (10.8-19.2) 0.0-56.0 56 183500 21.2(20.6-21.8) | 99.8 (99.8-99.8) < 0.0001 0.0001
By site
- Hospita-based 15.7 (14.2-17.2) 1.6-39.8 175 1227780 20.9 (20.6-21.3) | 99.8 (99.8-99.8) < 0.0001 0.0002 0.309
- Population-based 12.9 (8.9-17.5) 0.7-36.5 15 58473 12.9(11.9-14.0) | 99.4(99.3-99.5) < 0.0001 0.448
- Bath 11.6 (5.4-19.6) 0.0-49.8 5 4859 6.8 (5.4-8.5) | 97.8(96.6-98.6) < 0.0001 0.101
By population
- Adults 16.0 (14.5-17.5) 2.1-39.0 168 693012 15.3(15.0-15.6) | 99.6 (99.6-99.6) < 0.0001 0.039 0.0008
- Adultsand children 12.1 (10.6-13.8) 4.6-22.9 32 1598559 22.1(21.3-22.9) | 99.8(99.8-99.8) < 0.0001 0.090

IDF: International Diabetes Federation, NA: not applicable, TB: tuberculosis; NA: not applicable






