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SUMMARY 

BACKGROUND: Undernutrition is the leading risk factor for tuberculosis (TB), yet 

evidence on programmatic nutritional support during treatment is limited. Benin and 

Togo are neighboring West African counties. Benin provides in-kind food support to all 

people with drug-susceptible TB; neighbouring Togo does not. This created the 

opportunity for a natural experiment. 

METHODS: We conducted a prospective cohort study at 13 sites in Benin and Togo 

(September 2023-June 2024). We compared recipients of nutritional support with non-

recipients, using Beninese non-recipients as an internal comparison. Primary outcomes 

were ≥5% weight gain at month 2, change in 6-minute walk test (6MWT) distance, and 

pill-count adherence. We used multivariable regression adjusted for pre-specified 

covariates.  

RESULTS: Of 769 participants, 450 received nutritional support and 319 did not. 

Recipients had higher odds of ≥5% weight gain at month 2 (adjusted odds ratio [aOR] 

1.57, 95% CI 1.13–2.19) and ≥10% at month 6 (aOR 1.92, 1.35–2.74), greater 6MWT 

improvement (adjusted β 40.6 m, 26.5–54.6), and higher adherence (aOR 3.43, 1.81–

6.51). Mortality was lower among recipients (aOR 0.32, 0.11–0.93). Sputum conversion 

and treatment success did not differ. Beninese non-recipients resembled Togolese 

participants across outcomes. 

CONCLUSION: Programmatic nutritional support was associated with improved weight 

gain, functional recovery, adherence, and lower mortality during TB treatment, 

supporting its integration into national TB programmes.  
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INTRODUCTION 

Tuberculosis (TB) remains one of the leading infectious causes of mortality worldwide, 

with over 10 million incident cases and more than 1 million deaths annually [1]. 

Undernutrition impairs cell-mediated immunity against Mycobacterium tuberculosis. 

Undernourished persons with TB (PWTB) have increased disease severity, increased 

drug-related toxicity, and increased risk of unfavourable outcomes and mortality [2,3]. 

Despite this burden, nutritional support has received far less attention than HIV or 

diabetes as a modifiable risk factor in TB care [4]. A Cochrane review of macronutrient 

supplementation in PWTB found evidence supporting weight gain and accelerated 

sputum clearance but was limited by small sample sizes, heterogeneity, and insufficient 

power to detect effects on mortality [5]. Conducting well-powered randomised controlled 

trials of nutritional support is ethically challenging given the lack of equipoise, since it is 

difficult to justify withholding food from an already undernourished, vulnerable 

population [6]. As a result, the evidence base for programmatic nutritional support, 

particularly regarding mortality and treatment outcomes, remains thin and largely 

dependent on small randomised trials and non-randomised studies. 

The INSTITUT (Impact of Nutritional Support for Tuberculosis on Intermediate and 

Terminal Undernutrition and Treatment Outcomes) study was designed to address this 

evidence gap by capitalising on a natural experiment in West Africa [7]. Benin's national 

TB programme provides in-kind nutritional support to all PWTB as standard care, while 

Togo's programme does not. This prospective cohort analysis compares outcomes across 

these two neighbouring countries, which share comparable demographics, socioeconomic 

conditions, TB incidence, and programme structures, to estimate the impact of 
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programmatic nutritional support on nutritional recovery, functional capacity, and TB 

treatment outcomes. 

METHODS 

Study design and setting 

We conducted a prospective cohort study at 13 treatment sites in Benin (6 sites) and Togo 

(7 sites) between September 2023 and June 2024. Benin and Togo are neighbouring West 

African countries with comparable population sizes, life expectancies, Gini indices (34.4 

and 37.9) and TB incidence rates (52 and 32 per 100,000) [8]. Both have similarly 

structured national TB programmes with identical treatment protocols and receive 

support from the WHO and the Global Fund. Overlapping ethnic groups across the shared 

border contribute to comparable dietary practices. Benin's national TB programme 

provides in-kind nutritional support to all people with drug-susceptible TB; Togo's does 

not. This difference in programmatic policy defined a natural experiment. The study was 

registered (NCT06084715) and reported following STROBE. 

Participants 

Adults aged 18 years or older with drug-susceptible, GeneXpert MTB/RIF-positive or 

smear-positive (≥1+ acid-fast bacilli) pulmonary TB receiving care at programme basic 

management units and willing to attend follow-up visits were eligible. We excluded 

people with drug-resistant TB, those who had received 7 or more days of antimicrobial 

therapy, those too unwell to enrol (WHO Performance Status 4), pregnant individuals, 

and those unable to complete the 6-minute walk test because of pre-existing mobility 

limitations. . Ethics committees in Benin and Togo approved the study; all participants 
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provided written informed consent.Participants were followed until 6 months after 

treatment completion 

Exposure and intervention 

The exposure was individual receipt of programmatic nutritional support, defined as any 

documented evidence of receiving the food basket or prepared meals (either quantified 

basket contents or a participant-reported record of receipt at the month 2 visit). Because 

Benin's programme provides support to all patients while Togo's provides none, 

recipients were drawn from Benin, and non-recipients comprised all Togo participants 

together with the Benin participants who did not receive support. Non-receipt among 

Beninese participants resulted from supply interruptions and stock-outs linked to Global 

Fund financing disruptions, not from clinical or individual selection. Benin's programme, 

funded jointly by the Global Fund and the Government of Benin, provides a take-home 

food basket of spaghetti, corned beef, cassava flour, condensed milk, sardines, sugar, 

beans, and sorghum, given approximately monthly to outpatients during the intensive 

phase (Supplementary Figure 1). Hospitalised patients received three prepared meals 

daily. The type, quantity, and frequency of support varied by availability and site. 

Beninese patients also received group nutritional counselling at follow-up visits. 

Variables and measurement 

Pre-specified primary outcomes were weight gain of at least 5% at month 2, change in 6-

minute walk test (6MWT) distance at month 6, and treatment adherence. Weight was 

measured at enrolment, month 2, and month 6 using standardised scales. The 6MWT was 

performed following the American Thoracic Society protocol [9]. Adherence was 

determined objectively by pill count at the end of the intensive phase and classified as 
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adherent or non-adherent. Secondary outcomes were weight gain of at least 10% at month 

6, sputum smear conversion at month 2 among those smear-positive at baseline, treatment 

success (cure or completion per WHO definitions), and all-cause mortality during 

treatment. Covariates included age, sex, multidimensional poverty [10], HIV status, 

diabetes, tobacco use, baseline body mass index, cavitation, and pleural effusion, 

ascertained at enrolment by interview, clinical examination, chest radiography, and 

laboratory testing.  

Bias 

The principal concern was confounding by country-level differences between Benin and 

Togo. To address this, we compared three groups: Benin recipients, Benin non-recipients, 

and Togo participants. The Benin non-recipients, who shared Benin's health system and 

sites but received no food support, served as an internal comparison to distinguish the 

effect of nutritional support from country-level factors. We report baseline characteristics 

of all three groups to allow assessment of residual confounding. 

Study size 

The study was designed to detect a difference in a composite unfavourable outcome with 

80% power at a 5% significance level. Enrolment did not reach the planned target during 

the study period, and the achieved sample size (769 participants) was below the design 

target of 1,100 participants described previously [7]. The study was therefore 

underpowered for the less frequent treatment outcomes.  

Statistical analysis 

We compared recipients and non-recipients using logistic regression for binary outcomes 

and linear regression for change in 6MWT distance. Continuous variables were analysed 
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on their original scale. Covariates were selected from univariable screening (p≤0.20) 

together with pre-specified clinical variables, and are listed for each model in the table 

footnotes. We report adjusted odds ratios (aOR) or regression coefficients (aβ) with 95% 

confidence intervals. Participants with missing outcome data were excluded from that 

analysis; missingness is reported by group (Supplementary Table 3). Analyses of sputum 

conversion, treatment success, and mortality involved few events and are reported as 

exploratory. No correction for multiple comparisons was applied. Because baseline 6-

minute walk distance differed between groups and was inversely correlated with 

subsequent change, models for walk distance included baseline distance as a covariate; 

this specification is equivalent to analysis of covariance on the month 6 value and 

accounts for regression to the mean. 

RESULTS 

Participants 

Of 1,188 patients assessed, 855 were eligible and 786 enrolled. Seventeen transferred out 

before outcomes could be ascertained, leaving 769 for analysis (Figure 1). Of these, 450 

received nutritional support (all in Benin) and 319 did not (270 in Togo and 49 in Benin). 

Baseline characteristics are shown in Table 1. Non-recipients had more HIV (16.9% vs 

7.4%), cavitary disease (81.9% vs 69.8%), and pleural effusion (15.2% vs 8.3%), whereas 

recipients had more hazardous alcohol use (41.1% vs 26.3%) and lower baseline BMI 

(18.9 vs 19.7 kg/m²). These imbalances were addressed through multivariable 

adjustment; the three groups differed on several characteristics (Supplementary Table 2). 

Nutritional support delivered 
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Of the 450 recipients, 389 were outpatients and 61 hospitalised. Among the 369 whose 

basket contents were quantified, the basket provided a median of 3,817 kcal (IQR 2,505–

5,512) during the intensive phase, with a median of 148 g of protein, and was most often 

received approximately monthly, followed by weekly and fortnightly (Table 2, 

Supplementary Table 5). The basket was shared among a median of three household 

members. Delivery patterns were largely site-specific, and receipt among Beninese 

participants fell from close to 100% early in enrolment to approximately 72% by mid-

2024 as programme financing fluctuated. 

Nutritional and functional outcomes 

Unadjusted associations are shown in Supplementary Table 6. Recipients were more 

likely to achieve ≥5% weight gain at month 2 (45.3% vs 31.7%, p<0.001) and ≥10% 

weight gain at month 6 (50.4% vs 32.7%, p<0.001). Recipients also gained more weight 

at month 2 (mean 2.2 vs 1.7 kg, p=0.03) and month 6 (5.3 vs 3.9 kg, p<0.001). After 

adjustment, receipt of nutritional support was associated with higher odds of ≥5% weight 

gain at month 2 (aOR 1.57, 95% CI 1.13–2.19) and ≥10% weight gain at month 6 (aOR 

1.92, 95% CI 1.35–2.74) (Table 3). Recipients also had greater improvement in 6-minute 

walk distance at month 6 (adjusted β 40.6 m, 95% CI 26.5 to 54.6).In absolute terms, 

recipients gained more weight than non-recipients at both month 2 (mean 2.3 vs 1.6 kg, 

p=0.003) and month 6 (mean 5.3 vs 3.9 kg, p<0.001).  Recipients also had a greater 

increase in their 6MWT at month 6 compared to non-recipients after adjusting for 

covariates including baseline 6MWT distance. 

Treatment outcomes 
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Recipients had higher odds of adherence (aOR 3.43, 95% CI 1.81–6.51). Sputum smear 

conversion (aOR 0.87, 95% CI 0.50–1.52) and treatment success (aOR 1.37, 95% CI 

0.87–2.18) did not differ significantly (Table 4). Mortality was lower among recipients 

(1.1% vs 3.8%; unadjusted OR 0.29, 95% CI 0.10–0.82), and the association persisted 

after adjustment (aOR 0.32, 95% CI 0.11–0.93; Supplementary Table 1). 

Subgroup analysis 

Weight gain by group is shown in Supplementary Figure 2. Adherence was higher in 

Benin recipients than non-recipients (96.7% vs 79.6%, p<0.001). With Benin recipients 

as reference, Benin non-recipients had lower odds of adherence (aOR 0.14, 95% CI 0.06–

0.33) and higher mortality (aOR 6.05, 95% CI 1.38–26.51). For weight gain they did not 

differ from recipients (≥5% at month 2, aOR 0.93, 95% CI 0.47–1.84), whereas Togo 

participants were significantly worse (aOR 0.59, 95% CI 0.42–0.84). For 6MWT change, 

Benin non-recipients did not differ from Benin recipients (aβ 4.6 m, 95% CI −22.4 to 

31.6) while Togo participants improved less (aβ −50.7 m, 95% CI −65.5 to −35.8) 

(Supplementary Table 4). 

DISCUSSION 

INSTITUT is the largest programmatic assessment of nutritional support within routine 

TB care in West Africa, and it addresses a longstanding evidence gap. Programmatic in-

kind nutritional support was associated with greater weight gain, better functional 

recovery, higher adherence, and lower mortality during TB treatment. The absence of a 

detectable effect on sputum conversion and treatment success most likely reflects limited 

power and the fact that these outcomes are driven mainly by antimicrobial therapy.  
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Nutritional support probably acts through two mechanisms. The first is physiological, 

through effects on immunometabolism, pharmacokinetics, and toxicity risk. The second 

is behavioural: as a form of social protection, it defrays the cost of care and supports 

engagement with treatment. Our findings support improvement in nutritional recovery 

consistent with previous analyses of food baskets and ready to use therapeutic foods 

including in West Africa [5,11–13], but the extra calories reaching outpatients, after 

accounting for household sharing, were modest and are unlikely on their own to have 

produced the weight gain we observed. The weight gain is more plausibly attributable to 

improved adherence, and possibly to reductions in gastrointestinal adverse effects [14], 

than to the caloric content of the basket alone. Nutritional support thus acts as an enabler 

to treatment [12,15–17].  

 

The improvement in 6MWT distance among recipients is also striking, and consistent 

with qualitative research in which recipients credited nutritional support with improved 

functional strength during treatment [18]. Underweight PWTB are at increased risk of 

post-tuberculosis lung disease (PTLD) [19]. Atrophy of intercostal muscles in PWTB 

who experience cachexia may play a role in this process [20]. Nutritional reconstitution 

may then mitigate PTLD. Clinical trials are needed to validate this connection and to 

identify optimal basket composition for lung health. No minimum clinically important 

difference has been established for TB, but the magnitude we observed exceeds the 

thresholds of roughly 25 to 30 metres considered clinically relevant in other chronic lung 

diseases. 
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Mortality was lower among recipients, and the association persisted after adjustment. 

Although deaths were few, the direction and magnitude are consistent with the 

established relationship between undernutrition and TB mortality. To situate this, we 

pooled INSTITUT with the macronutrient trials reporting mortality in the Grobler 

Cochrane review (four trials), an additional randomised trial, and a recent cluster-

randomised study [5,21–26]. Across all studies the pooled risk ratio favoured nutritional 

support but included the null (RR 0.56, 95% CI 0.27 to 1.16); excluding the single 

stepped-wedge study whose mortality ran counter to its own favourable treatment 

outcomes, the estimate was significant and homogeneous (RR 0.35, 95% CI 0.18 to 0.71; 

I²=0%) (Figure 2). INSTITUT is the only individual study in this pool whose confidence 

interval excludes the null, which reflects its size relative to the earlier trials. This 

synthesis, which combines studies differing in intervention type and outcomes assessed, 

is intended to place our result in context rather than as a systematic review, and should be 

regarded as hypothesis-generating. 

 

The subgroup analysis provides an internal check. Benin non-recipients, who shared 

Benin's health system and sites but received no food support, had lower adherence and 

higher mortality than recipients, and were directionally worse for weight gain. Because 

they differed only in whether supply was available, this is difficult to explain by country-

level factors. The exception is the 6-minute walk test, where Benin non-recipients 

improved as much as recipients while Togo participants improved much less, so the 

functional advantage over Togo may partly reflect country-level differences rather than 
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nutritional support alone. Benin non-recipients numbered only 49, so these subgroup 

estimates are imprecise. 

 

Our study has limitations. The non-randomised design leaves residual confounding 

possible, particularly from unmeasured differences between Benin and Togo; the 

subgroup analysis mitigates but does not eliminate this concern. Support was 

heterogeneous in quantity and schedule, organised largely by site, and shared within 

households; receipt declined as programme financing fluctuated, which is why some 

Beninese participants received none. This heterogeneity, with enrolment below the design 

target, left us underpowered to examine dose-response and to detect differences in 

sputum conversion and treatment success. Outcome data were incomplete for some 

participants, with higher missingness among Togo participants and non-recipients. 

Seventeen enrolled participants transferred out before outcomes could be ascertained; 

they were comparable to those analysed except for lower baseline walk distance (315 vs 

382 m, p=0.03) and were predominantly from Togo, so their exclusion would bias the 

walk-distance comparison against nutritional support. Receipt was ascertained from 

programme records and participant report, so misclassification is possible, although a 

sensitivity analysis restricting recipients to those with quantified basket contents gave 

similar estimates. 

 

Despite these limitations, the convergent findings across nutritional, functional, and 

behavioural outcomes, together with the subgroup analysis, support the conclusion that a 

programmatic in-kind food basket provided alongside standard TB treatment is 
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operationally feasible and clinically meaningful. While the causal nature of these 

associations requires further exploration, nutritional support appears to be a person-

centred intervention that supports functional and nutritional recovery and may also help 

TB programmes recoup their investment in diagnosis and treatment by encouraging 

people with TB to complete therapy.  

 

These findings provide a compelling impetus for adopting similar programmes across the 

African continent. Addressing the nutritional dimension of TB with the same urgency 

applied to HIV and diabetes is both a clinical priority and an ethical imperative. 

  

TABLES 

Table 1. Baseline characteristics of participants by receipt of nutritional support 

Characteristic Non-recipients (n=319) Recipients (n=450) P value 

Age, mean (SD) 38.59 (13.33) 36.04 (12.24) 0.007 

Male, n (%) 209 (65.5) 310 (68.9) 0.349 

Multidimensional poverty, 

n (%) 

113 (35.4) 199 (44.2) 0.017 

Ever smoker, n (%) 62 (19.4) 91 (20.2) 0.855 

Hazardous alcohol use, n 

(%) 

84 (26.3) 185 (41.1) <0.001 

HIV, n (%) 54 (16.9) 32 (7.4) <0.001 

Diabetes, n (%) 23 (7.2) 28 (6.2) 0.660 

Cavitary disease, n (%) 253 (81.9) 301 (69.8) <0.001 

Pleural effusion, n (%) 47 (15.2) 36 (8.3) 0.004 

BMI, kg/m², mean (SD) 19.71 (3.91) 18.94 (3.27) 0.004 
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Values are n (%) unless otherwise stated. P values from t-test (continuous) or chi-square test (categorical). SD, 

standard deviation; BMI, body mass index; 6MWT, 6-minute walk test; HIV, human immunodeficiency virus. 

Hazardous alcohol use defined by AUDIT-C. Recipients and non-recipients differed on several characteristics because 

the non-recipient group includes Togo participants; see Supplementary Table 2 for the three-group comparison. 

Table 2. Nutritional support delivered to outpatient recipients during the intensive phase 

Component Median (IQR) 

Total energy, kcal 3817 (2505–5512) 

Protein, g 148 (82–208) 

Carbohydrate, g 505 (256–797) 

Fat, g 120 (69–186) 

Household members sharing 3 (1–5) 

IQR, interquartile range. Cumulative amounts recorded during the intensive phase among 369 outpatient recipients. 

Inpatients received prepared meals and are not shown. 

Table 3. Multivariable analysis of nutritional and functional outcomes 

Outcome aOR or aβ (95% CI) P value 

≥5% weight gain, month 2ᵃ 1.57 (1.13–2.19) 0.007 

≥10% weight gain, month 6ᵇ 1.92 (1.35–2.74) <0.001 

6MWT change, month 6, mᶜ 40.6 (26.5 to 54.6) <0.001 

aOR, adjusted odds ratio; aβ, adjusted regression coefficient; CI, confidence interval; BMI, body mass index; 6MWT, 

6-minute walk test. ᵃ aOR derived from a logistic regression model which controlled for age, sex, multidimensional 

poverty, ever smoking, hazardous alcohol use, HIV status, and baseline BMI. ᵇ aOR derived from a logistic regression 

model which controlled for age, sex, multidimensional poverty, diabetes, and baseline BMI. ᶜ aβ derived from a linear 

regression model which controlled for age, sex, HIV status, baseline BMI, and baseline 6MWT distance; baseline 

distance was included so that the estimate represents the between-group difference in change from baseline to month 6. 

Table 4. Multivariable analysis of treatment outcomes 

Outcome aOR (95% CI) P value 

Adherenceᵃ 3.43 (1.81–6.51) <0.001 
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Sputum smear conversionᵇ 0.87 (0.50–1.52) 0.623 

Treatment successᶜ 1.37 (0.87–2.18) 0.178 

Mortalityᵈ 0.32 (0.11–0.93) 0.036 

aOR, adjusted odds ratio; CI, confidence interval; BMI, body mass index. ᵃ aOR derived from a logistic regression 

model which controlled for age, sex, ever smoking, and HIV status. ᵇ aOR derived from a logistic regression model 

which controlled for age, sex, baseline BMI, and cavitary disease. ᶜ aOR derived from a logistic regression model 

which controlled for age, sex, ever smoking, baseline BMI, cavitary disease, and pleural effusion. ᵈ aOR derived from a 

logistic regression model which controlled for age and sex. Sputum conversion, treatment success, and mortality 

analyses involved few events and are exploratory. 
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FIGURE LEGENDS 

Figure 1. Participant flow. Of 1,188 patients assessed for eligibility, 769 were included in the 

analysis. Abbreviations: TB, tuberculosis. 
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Figure 2. Mortality during tuberculosis treatment: INSTITUT pooled with macronutrient 

trials reporting mortality. 

 

Risk ratios for death during TB treatment. INSTITUT contributes the crude risk ratio (0.30, 95% CI 0.11 to 0.83) so 

that the effect measure is consistent across studies; this differs slightly from the age- and sex-adjusted odds ratio 

reported in the main results (0.32, 95% CI 0.11 to 0.93). Arm-level death counts for Jahnavi 2010, Jeremiah 2014, 

Sudarsanam 2010, and Martins 2009 are from the Cochrane review (Grobler 2016); Schön 2011 from the primary 

report; Mahapatra 2024 from the source study. Estimates were pooled by random-effects meta-analysis (DerSimonian-

Laird), with marker size proportional to study weight. Between-study heterogeneity was low (all studies I²=23%; 

excluding Mahapatra I²=0%).  
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Supplementary Material 

Supplementary Table 1. Multivariable analysis of mortality 

Predictor aOR (95% CI) P value 

Nutritional support 0.32 (0.11–0.93) 0.036 

Age (per year) 1.03 (1.00–1.06) 0.05 

Male sex 1.14 (0.41–3.16) 0.80 

aOR, adjusted odds ratio; CI, confidence interval. aOR derived from a logistic regression model which controlled for 

age and sex. Exploratory analysis based on 17 deaths. 

Supplementary Table 2. Baseline characteristics by group 

Characteristic Benin recipients 

(n=450) 

Benin non-

recipients (n=49) 

Togo (n=270) P 

Age, mean (SD) 36.0 (12.2) 35.5 (12.3) 39.1 (13.5) 0.004 

Male sex 310 (68.9%) 34 (69.4%) 175 (64.8%) 0.506 

Multidimensional 

poverty 

199 (44.2%) 20 (40.8%) 93 (34.4%) 0.035 

HIV positive 32 (7.1%) 6 (12.2%) 48 (17.8%) <0.001 

Cavitary disease 301 (66.9%) 27 (55.1%) 226 (83.7%) <0.001 

Baseline BMI, mean 

(SD) 

18.9 (3.3) 19.1 (2.6) 19.8 (4.1) 0.006 

Baseline 6MWT, m, 

mean (SD) 

421.1 (86.6) 397.3 (91.4) 312.6 (138.6) <0.001 

SD, standard deviation; MPI, Multidimensional Poverty Index; BMI, body mass index; 6MWT, 6-minute walk test. P 

values from ANOVA or chi-square across the three groups. 

Supplementary Table 3. Missing data by outcome and group 

Outcome Benin recipients Benin non-

recipients 

Togo Total 

Weight, month 2 4 (0.9%) 9 (18.4%) 17 (6.3%) 30 (3.9%) 
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Weight, month 6 53 (11.8%) 11 (22.4%) 42 (15.6%) 106 (13.8%) 

6MWT, month 6 56 (12.4%) 11 (22.4%) 49 (18.1%) 116 (15.1%) 

Smear conversion, 

month 2 

134 (29.8%) 22 (44.9%) 77 (28.5%) 233 (30.3%) 

Treatment outcome 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Values are n (%). Adherence and treatment outcome were complete for all analysed participants. 

Supplementary Table 4. Multivariable analysis of adherence by subgroup 

Outcome Benin recipients Benin non-recipients Togo participants 

≥5% weight gain, month 2 1 (ref) 0.93 (0.47–1.84) 0.59 (0.42–0.84) 

≥10% weight gain, month 6 1 (ref) 0.84 (0.41–1.71) 0.47 (0.32–0.69) 

6MWT change, month 6, m 0 (ref) 4.6 (−22.4 to 31.6) −50.7 (−65.5 to 

−35.8) 

Adherence 1 (ref) 0.14 (0.06–0.33) 0.37 (0.18–0.72) 

Mortality 1 (ref) 6.05 (1.38–26.51) 2.66 (0.87–8.12) 

aOR, adjusted odds ratio; aβ, adjusted regression coefficient; CI, confidence interval; BMI, body mass index; 6MWT, 

6-minute walk test. Benin recipients are the reference group. Weight gain at month 2 controlled for age, sex, 

multidimensional poverty, ever smoking, hazardous alcohol use, HIV status, and baseline BMI; weight gain at month 6 

controlled for age, sex, multidimensional poverty, diabetes, and baseline BMI; 6MWT change controlled for age, sex, 

HIV status, baseline BMI, and baseline 6MWT distance; adherence controlled for age, sex, ever smoking, and HIV 

status; mortality controlled for age and sex. Benin non-recipients numbered 49, so estimates for that group are 

imprecise. 

Supplementary Table 5. Cumulative nutritional support delivered to outpatient recipients 

Component Median (IQR) 

Total energy, kcal 3817 (2505–5512) 

Carbohydrate, g 505 (256–797) 

Protein, g 148 (82–208) 

Fat, g 120 (69–186) 

Energy per basket, kcal 1497 (996–2136) 
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Household members sharing 3 (1–5) 

IQR, interquartile range. Cumulative amounts during the intensive phase among 369 outpatient recipients. Energy per 

basket derived from cumulative intake and reconstructed receipt frequency; approximate. Inpatients received prepared 

meals recorded as a standardised full ration and are not shown. 

Supplementary Figure 1. Programmatic nutritional support provided to people with 

tuberculosis in Benin. 
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(A) Assembled contents of a monthly take-home food basket, including durum-wheat pasta, tinned sardines and corned 

beef, sweetened condensed milk, sugar, and tomato paste. (B) Baskets prepared for distribution. (C) Rice and dried 

legumes provided in the basket. (D) Nutritional counselling poster used at follow-up visits, addressing local dietary 

practices and food misconceptions. 

Supplementary Figure 2. Percent body weight gained at month 2 by group (Benin 

recipients, Benin non-recipients, Togo). 

 

Supplementary Table 6. Univariable (unadjusted) associations between receipt of 

nutritional support and study outcomes 

Outcome Unadjusted OR or β (95% CI) P value 

≥5% weight gain, month 2 1.78 (1.31–2.42) <0.001 

≥10% weight gain, month 6 2.09 (1.51–2.89) <0.001 

6MWT change, month 6, m 3.5 (−11.3 to 18.3) 0.642 

Adherence 3.23 (1.72–6.08) <0.001 

Sputum smear conversion 0.84 (0.49–1.45) 0.539 

Treatment success 1.33 (0.85–2.08) 0.207 
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Mortality 0.29 (0.10–0.82) 0.020 

OR, odds ratio (logistic regression); β, regression coefficient (linear regression) for 6-minute walk test (6MWT) 

change; CI, confidence interval. Estimates are unadjusted associations with receipt of nutritional support. Adjusted 

estimates are shown in Tables 3 and 4. The univariable 6MWT estimate is smaller than the adjusted estimate because 

Togo participants had substantially lower baseline 6MWT distance; adjustment for baseline distance accounts for this. 
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