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ABS TRACT Undernutrition and tuberculosis (TB) are a vital issue in 
most developing countries of the world. Both of these medical prob-
lems tend to have interacted with each other and bidirectional. The un-
dernutrition creates a more significant problem in patients with active 
TB rather than among healthy individuals. Despite that, there is no pro-
tocol available on nutritional support in Malaysia to tackle on this issue. 
The objective of this review is to explore the nutrition burden of TB 
disease and the management available in Malaysia. The treatment for 
TB lasts for six months and above. Hence, it causes a financial burden 
not only for the healthcare provider but for the patient and the family 
members. If treatment is not successful and extends to a few months, it 
will increase the cost of the treatment. Malnutrition in TB patients will 
cause a problem in the outcome of TB treatment. It includes worsening 
of the disease, delayed sputum conversion, and increased risk of mor-
tality. Other problems include malabsorption of Rifampicin, drug-in-
duced hepatotoxicity, increased rate of relapse, and persistent of 
positive cultures in MDR-TB. Benefits of nutritional support for tu-
berculosis patients include improved body weight, increase in adhe-
rence/compliance to the tuberculosis treatment and increase in the 
success of the treatment. Implementation of nutritional support proto-
col by the government and Non-profit organization (NGO) will be be-
neficial and improve the quality of life of tuberculosis patients.   
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ÖZET Beslenme yetersizliği ve tüberküloz (TB) dünyanın gelişmekte 
olan birçok ülkesinde hayati bir konudur. Bu tıbbi sorunların her ikisi 
de birbirleriyle etkileşime girme ve çift yönlü olma eğilimindedir. 
Beslenme yetersizliği, sağlıklı bireylerden ziyade aktif TB’li hasta-
larda daha önemli bir problem yaratır. Buna rağmen, Malezya’da bu 
konuda mücadele edecek beslenme desteği konusunda protokol 
bulunmamaktadır. Bu derlemenin amacı TB hastalığının beslenme 
yükünü ve Malezya'da bulunan yönetimi araştırmaktır. TB tedavisi 
altı ay ve daha uzun sürer. Dolayısıyla, sadece sağlık hizmeti 
sağlayıcısı için değil, hasta ve aile üyeleri için finansal bir yüke neden 
olmaktadır. Eğer tedavi başarılı olmaz ve birkaç aya kadar uzarsa, te-
davinin maliyetini yükseltir. TB hastalarındaki yetersiz beslenme, TB 
tedavisinin sonucunda bir soruna neden olacaktır. Hastalığın 
kötüleşmesini, balgam dönüşümünü geciktirmeyi ve ölüm riskini 
arttırmayı içerir. Diğer problemler arasında Rifampisin salgılanması, 
ilaca bağlı hepatotoksisite, artmış nüks oranı ve MDR-TB'de pozitif 
kültürlerin kalıcılığı bulunur. Tüberküloz hastaları için beslenme 
desteğinin faydaları arasında vücut ağırlığının iyileştirilmesi, 
tüberküloz tedavisine uyumun artması ve tedavinin başarısının 
artması yer alır. Devlet ve sivil toplum kuruluşları (STK) tarafından 
beslenme destek protokolünün uygulanması yararlı olacak ve 
tüberküloz hastalarının yaşam kalitesini artıracaktır. 
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ndernutrition and tuberculosis (TB) are a 
major issue in most developing countries of 
the world. Both of these medical problems 

tend to interact with each other and bidirectional. The 
undernutrition problem is more significant in patients 

with active TB compared to non-TB persons.1 Un-
dernutrition can cause secondary immunodeficiency 
that increasing the risk of getting infection.2 Patient 
with active TB and malnutrition was associated with 
reduced appetite, reducing the absorption of nutrients, 
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and affects metabolism that can lead to waste.3 Both 
macro- and micronutrient deficiency especially pro-
tein-energy malnutrition enhance the risk of compli-
cations in TB patients.4 It was found that the 
undernourished TB patients demonstrate slow recov-
ery process and increased mortality rate as compared 
to the normal TB patients.5 Hence, by giving a sup-
plementation of nutrition can enhance rapid recovery 
in TB patients.6,7  

Malnutrition defines a nutritional state in which 
energy, protein, and other nutrients’ (macro and,  
micro-nutrient) imbalance, either deficiency or ex-
cess causes negative effects on our body or tissues 
(size, composition, and shape), physiological func-
tion and medical outcome.8 Generally, undernutrition 
appears to be low weight-for-height, and this condi-
tion often coexists with micronutrient deficiency, 
which is commonly known as clinical malnutrition 
or protein-energy malnutrition.9 General undernutri-
tion can affect significantly the immunity process 
such as cell-mediated immunity, counts of antibod-
ies, phagocyte function, and production of cytokine.8 

TB has a dramatic effect on the nutritional status 
in the majority of studies investigating the associa-
tion between TB and body composition in patients af-
fected. It was found in a research that undernourished 
patients with TB tend to have delayed recovery 
process and increased mortality in comparison with 
well-nourished patients.10 Undernutrition and TB 
have a two-way relationship. Undernourished is one 
of the significant risks for the conversion of active 
TB from the latent TB infection. TB can cause weight 
loss and loss of nutrition.11 This malnutrition con-
tributes undoubtedly to mortality and morbidity, es-
pecially in poor resource environment. The effect of 
primary undernutrition on TB can raise the occur-
rence risk to both of population and clinical manifes-
tations of TB disease. 

The connection between TB and undernutrition 
has established. Malnutrition weakens immunity that 
folds the risk of progression of latent TB to active 
TB.4 Before the onset of the TB disease, the nutri-
tional status of the patient is hard to measure accu-
rately. Making it difficult to determine whether 
undernutrition has caused the development of the TB 

or vice versa.12 Loss of weight is one of the signifi-
cant symptoms of TB. In a study in Los Angeles 
county, nearly half suffered weight loss and also had 
anorexia. TB also associated with reduced body mass 
index (BMI) due to loss of combining both of fat-free 
mass and fat mass. The occurrences of moderate to 
severe undernutrition in the first four weeks of treat-
ment regime of active TB has been found to be a sig-
nificantly associated factor for mortality.11  

Poverty has long linked to undernutrition and 
TB.13,14 Access difficulty to healthcare services, food 
insecurity, and poverty lead to TB disease. There is a 
bidirectional connection between TB and poverty; the 
poor are more likely to suffer from TB, and those 
with TB are more likely to become poor.14 Studies 
recommend that the average TB patients loss about 
three to four months of household financial gain be-
cause of incapability due to the TB disease and to 
cover the cost for the TB treatment.15,16 TB patients 
that are living at lower poverty level (<US$ 1.25 per 
day) might face a dilemma of using their income be-
tween buying foods or treating themselves with anti-
TB for at least six months. Unfortunately, in addition 
to being a risk issue for the event of TB disease, 
poverty may adversely affect the treatment out-
comes.17  

 ECONOMIC BURDEN IN 
TUBERCULOSIS MANAGEMENT 

The duration of TB treatment lasts for six months and 
above. It involves a higher cost for the healthcare 
provider and also to the patient and caregiver. If treat-
ment is not successful and extends to a few months, 
it will increase the cost of the treatment. 

Patient cost for pre-diagnostic TB varied widely 
depending on the country, which is from USD$ 36 in 
Malawi to USD$ 109 in Zambia and USD$ 196 in 
Ethiopia. This average cost for pre-diagnosis of TB 
disease was 11.3%, 10.6%, and 35.0% respectively 
of the average annual income of the patient. Interest-
ingly, when the average cost of pre-diagnosis of TB 
in Malawi was compared between the poor and the 
non-poor, poor tuberculosis patients spent one-fifth 
of their average annual income, which is 9% higher 
than the average of TB patient spending.18 



The average post-diagnostic cost of patients in 
Ethiopia in South Africa was between USD$ 17 and 
USD$ 488. Five trials were done estimating the 
cost of pre-/post-diagnosis TB care for patients. The 
total cost of treatment for patients was between 
USD$ 3 and USD$ 662, the majority of which was 
less than USD$ 100. The overall average cost of 
post-diagnostic compared to the annual income of 
patients reported in between 2.8 per cent in Zam-
bia and 30.0 per cent in Sierra Leone.18 

Studies conducted in Penang, Malaysia in 2008 
found that the average total cost of treatment for pre 
and post-diagnostic per TB patient was USD$ 
916.40. The cost of anti-TB medication accounts for 
the highest cost of public health services. The cost of 
transport to the TB clinic was the major part of the 
price that absorbs by the patient. This study also 
showed that the expenses by TB patients accounted 
for about 80 per cent of the total cost of TB care com-
pared to 20 per cent cover by public health services.19 

About 75-80% of cases of TB occurred in the 
working-age group, particularly in the underdevel-
oped region. The impact of TB on patient’s eco-
nomic from direct and indirect costs majority due to 
income loss due to inability to work (average loss 
around 20-30 per cent of household income annu-
ally) and premature deaths (15 years of lost rev-
enue). Studies from a developing country have 
demonstrated that the average cost of treating TB 
ranges from USD$ 276 to USD$ 1,546 and higher 
cost for multidrug-resistant TB (MDR-TB) with 
USD$ 1 thousand to USD$ 10 thousand.19 

 NUTRITIONAL STATUS AND TUBERCULOSIS 

Catabolic processes that cause wasting usually begin 
during active tuberculosis before the patient is diag-
nosed; therefore, the patient’s nutritional status at the 
time of diagnosis is more known than the wasting 
process itself.20 Like human immune-deficiency virus 
(HIV), the metabolic rate or energy expenditure at the 
time of diagnosis is high, resulting in more calorie re-
quirements to archive minimal body requirements for 
normal function. During that time, nutritional or en-
ergy consumption or food intake is likely to decrease 
because of disease-related anorexia.21 The mixture of 

events will lead to loss of weight and, if the energy 
consumption becomes static or energy consumption 
is reduced, it will lead to a waste. Luckily, pro-in-
flammatory cytokines counteract this negative 
process, the use of amino acids and protein synthesis 
will be inhibited. 

The Ministry of Health Malaysia has classified 
body mass index (BMI)-based nutritional status as 
shown in Table 1.22 There is a study that shows the 
patients with TB, had significantly lower BMI com-
pared to controls. The lean body mass in TB patients 
was significantly lower than in controls. The loss of 
fat in TB patients is shown by a significant reduction 
in the mid-upper arm circumference (MUAC), the 
thickness of the skin and the fat mass index. Patients 
with tuberculosis have a significantly lower creati-
nine and serum albumin index compared to controls. 
It concludes that TB patients have reduced body 
weight significantly with loss of lean body weight, 
fat weight and low creatinine and serum albumin 
index.23    

Several studies have found that active TB patients 
have less BMI compared to well-nourished people.24 
In a study from Indonesia, the average BMI of the pa-
tients with active TB was one fifth lower than in con-
trols. A total of one-third of TB patients had<18.5 
kg/m2 of BMI, which is 6-fold higher compared to 
the controls. Also, in those with active TB, weight, 
skinfold thickness, MUAC, fat-free mass and fat 
mass were all low compared to the controls.1 One 
study done in Ethiopian with sample of 155 of active 
TB patients (74 TB / HIV co-infected  and 81 HIV-
negative) and 31 controls, found the underweight pa-
tients was high (65.4% of TB, 71.6% of TB /HIV 
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Classification BMI (kg/m2) 

Underweight <18.5 

Normal 18.5-22.9 

Overweight ≥23 

Pre-obese 23.0-27.4 

Obese I 27.5-34.9 

Obese II 35.0-39.9 

Obese III ≥40

TABLE 1:  Classification of weight by BMI (Malaysia).

BMI: Body mass index.



co-infected) and extreme underweight (BMI<16 
kg/m2) also more significant in co-infected patients.25 
R Visvanathan et al. reported that about 14 percent of 
seniors had BMI < 18.5 kg/m².26  

In Malaysia, few studies were conducted to eval-
uate BMI in the healthy population. There was a lack 
of Malaysian’s studies comparing the BMI of TB pa-
tients and the healthy population. In the earlier study, 
60-64 per cent of the Malaysian adult population had 
healthy BMI, 11-20 per cent were underweight, and 
29-30 per cent were obese.27  

 PREVALENCE OF MALNUTRITION IN 
TUBERCULOSIS PATIENTS 

TB is linked to various socioeconomic factors, such 
as poverty, poor housing, and economic deprivation, 
resulting in poor nutritional status and impaired im-
mune function. Nutrition is essential for the well-
being and physiological function of all body systems 
including the immunity.28 

A cross-sectional study in Ethiopia stated that 
undernutrition prevalence for TB patients was 39.7% 
namely 23.6% with mild undernutrition, 8.6% mod-
erate undernutrition, and 7.2% severe undernutrition. 
From this study also, we can conclude that the preva-
lence of underweight and obesity is varying among 
the elderly, adults and teenagers’ groups. The evi-
dence of a strong relationship between BMI and mor-
bidity suggests that BMI can be used as part of the 
evaluation of the nutritional burden in TB patients.28 

This study showed that approximately one-fifth 
of TB patients did not meet the requirement of the 
calories according to Recommended Dietary Al-
lowance (RDA). In the early treatment, approxi-
mately one-third of the patients were underweighted. 
Subsequently, after treatment, it reduced to 21.8% 
only. The median BMI was 20.99 kg/m2 (SD±5.81).29 

A large rural cohort in central India evaluated the 
nutritional status among adult TB patients by using 
dietary intake, nutritional status, and weight gain 
data.9 The study reported that the median weight and 
the median BMI in men was 42 kg and 16.0 kg/m², 
respectively. Meanwhile, the median weight and the 
median BMI in women was 34.1 kg and 15.0 kg/m², 
respectively. One-half of the patients with MDR-TB 

had an underweight BMI. Given these cases of TB in 
India are higher in the poor group who are also higher 
in food insecurity. These low BMI at diagnosis and 
minimal weight increase, majority patients with ac-
tive TB in India do not attain normal nutrition status 
and are prone to be underweight even after the treat-
ment is completed.30 

In Malaysia, there are a few studies that showed 
that the average BMI for TB patients was lower than 
the average of healthy population. Characteristics of 
TB patients in Penang General Hospital, Malaysia are 
as follows; the weight in kg [mean standard deviation 
(SD)] was 50.96±12.40 only and age in years (mean 
SD) was 44.97±17.13.31 A study in Kota Kinabalu, 
Sabah, Malaysia carried out among 176 consenting 
participants in Kota Kinabalu Health Clinic found that 
the mean BMI (kg/m²) (BMI range) was 18.1 kg/m² 
(10.0-31.1) which is underweight. Mean BMI for the 
average population in Malaysia in 2009 was higher 
than that of TB patients. The overall mean body weight 
and BMI for adult Malaysians aged 18-59 years old 
were 62.65 kg and 24.37 kg/m² respectively.32 

 UNDERNUTRITION AND 
TUBERCULOSIS OUTCOME 

Nutritional status convalescence and gaining weight 
arise during TB therapy. However, it remains uncer-
tain whether weight gains can be used as a therapy 
marker. No microbiological reaction or relapse was 
observed during treatment to influence weight gains. 
Studies have found that weight change over time is a 
predictor of the outcome of the treatment significantly 
even after the confounder has adjusted. The less than 5 
per cent increase in weight in underweight patients dur-
ing the intensive phase of TB treatment was also con-
tributing to the increased risk of relapse.33 

The effect of TB treatment on weight can be 
influenced by insufficient nutrients intake. For ex-
ample, a study done in Tanzania, TB patients expe-
rienced weight gain during TB treatment, but these 
increase in weight persisted if patients were hospi-
talised. It is probably due to better intake of nutrient 
during admission.11 

Although the pathophysiology is still not clear, 
these patients need nutrition support during the 6 
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months of therapy in addition to the anti-TB regime. 
These may include clinical measures to achieve nu-
trition improvement. Besides, nutrient intake may 
have more to do with a fair distribution of resources 
and the involvement of the community in healthcare, 
especially in poor resource environments. Increased 
understanding of how patients gain weight during TB 
treatment can give a clear picture of the relationship 
between TB and malnutrition.11 

UndernUtrıtıon and ımmUne fUnctıon 

Nutrition status is one of the essential factors that con-
tribute to the treatment outcome. Nutrient deficiency 
is well known to link to impaired immune function. 
Malnutrition will weaken immune function by reduc-
ing cell-mediated immunity and thus increase infec-
tion susceptibility. However, malnutrition also can 
contribute by recurrent infections, chronic inflamma-
tion, and disordered nutrient assimilation disorder.34 

UndernUtrıtıon and adverse drUg reactıons 

The most effective anti-TB therapy is a combination 
of anti-TB drugs (Isoniazid, Rifampicin, and Pyrazi-
namide) that is given for eight weeks during the inten-
sive phase followed by 4-7 months of maintenance 
phase of anti-TB drugs (Rifampicin and Isoniazid).35 
Despite the development of this good regime, TB treat-
ment remains a problem in patients that do not tolerate 
medication.36 This problem linked to significant ad-
verse drug reactions (ADRs).36 An ADR is any adverse 
drug effect beyond its expected therapeutic effects dur-
ing clinical use.37 Common ADRs for TB medications 
reported in previous studies are nausea/vomiting, skin 
rash and pruritus, arthralgia and neuropsychiatric 
symptoms, hepatitis and thrombocytopenia.38 

Predicting the risk factors for ADR to first-line 
TB therapy can help to identify patients who need 
proper monitoring to prevent possible morbidity, hos-
pitalisation, and death. Previous studies have shown 
that female, age more than 60 years, Asian birth, low 
BMI and HIV infection are the associated risk fac-
tors that contribute to the occurrence of ADRs in anti-
TB drugs.39 Malnutrition will lead to a reduction in 
drug clearance, which increases the concentration of 
the anti-TB drugs in the plasma level and the risk of 
ADRs later.40 

UndernUtrıtıon and hepatotoxıcıty 

A few kinds of research in India discovered that mal-
nutrition is an associated factor in the progression of 
drug-induced hepatotoxicity, which is one of the side 
effects of anti-TB treatment. In a recent research, the 
risk of drug-induced hepatotoxicity in patients with 
BMI below 17 kg/m2 was five times greater. Drug-
induced hepatotoxicity can interrupt the TB treatment 
and increase the risk for defaulter. Nutritional status 
may also affect the drug pharmacokinetics of anti-TB 
medication. In undernourished patients in India, 
lower concentrations of some drugs such as Ri-
fampicin have been recorded.41 

UndernUtrıtıon and delayed spUtUm conversıon 

A systematic review done in 2018 found that another 
risk factor for delayed sputum conversion is low 
BMI. Low BMI is significant in people with malnu-
trition and possibly leads to lower immunity.42 

UndernUtrıtıon and  
mUltı-drUg resıstance (mdr) 

A study shows that patients’ nutritional status is a sig-
nificant predictor of treatment effectiveness in drug-
resistant TB. The BMI below 18.5 kg/m2 as a marker 
for poor nutritional status in patients with TB at the 
early therapy was described in numerous studies as a 
risk factor for poor results of treatment.43 

UndernUtrıtıon and relapse 

There is a study found that the risk of relapse was 
high among those diagnosed with underweight (19.1 
vs. 4.8 per cent) or with a BMI of less than 18.5 kg/m2 
(19.5 vs. 5.8 per cent). The increase in weight be-
tween diagnosis and completion of 2-month intensive 
phase TB therapy was associated with an increased 
risk of relapse (18.4 vs. 10.3 per cent). In conclusion, 
increase in weight of less than 5 per cent during the 
first two months of treatment was associated with an 
increased risk of relapse among people who were un-
derweight at diagnosis. This risk factors were easily 
identified, even in poor resource environment.44 

UndernUtrıtıon and mortalıty 

A study done in Malawi found that wasting in ac-
tive TB patients is linked to increased mortality. In 
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newly diagnosed 1.181 TB patients, 57 per cent 
were underweight in rural Malawi (BMI<18.5 
kg/m2), in which 21 per cent were having 
BMI<16.0 kg/m2. A BMI of less than 17.0 kg/m2 or 
moderate to severe undernutrition double the risk 
of early death.5 In another research from Malawi, 
advanced lung findings were related to low BMI 
and fat mass.45 

Several studies have shown that malnutrition in-
dices are the associated factors for mortality in TB 
patients. Moderate to severe malnutrition was found 
as the associated factors for mortality in the first 
month of the intensive phase of TB treatment.5 In 
Mexico, a weight loss of more than 15% and in India, 
a weight of less than 35 kg at diagnosis was associ-
ated with increased TB fatality. While in Zambia, a 
weight of more than 55 kilograms was a positive 
predictive factor of a good outcome. In Brazil, the 
study showed that serum albumin levels predict in-
hospital mortality in TB patients upon admission. 
A similar association was also seen in France and 
Taiwan. A study in Guinea Bissau showed a gradual 
increase in the risk of death by using both the 
MUAC and the BMI measurement.46 

In rural and central India, moderate to severe un-
dernutrition increases the risk of TB-related deaths. 
The results were consistent in children and adults, pa-
tients with and without HIV infection, and patients 
with both drug-sensitive and drug-resistant TB. A 
weight of less than 35 kg was associated with an al-
most four-fold death risk in South India compared to 
weight more than 35 kg. In conclusion, the risk of 
death was double that in severely undernourished pa-
tients who received anti-TB therapy.46  

Table 2 summarises the effect of undernutrition 
on outcomes in tuberculosis. 

 BENEFIT OF NUTRITIONAL SUPPORT 
DURING TUBERCULOSIS TREATMENT 

The cost of treatment for TB correlates with the in-
crease in the duration of therapy (the longer the 
length, the higher the cost of treatment). Nutritional 
support will help to reduce the cost indirectly by im-
proving nutritional status. 

nUtrıtıonal statUs and ımproved body weıght 

Nutrition supplementation may improve the body-
weight of TB patients. A study found that nutrition 
counselling to raise the energy usage and combine 
with supplementation resulted in a significant weight 
gain, increase in the total lean mass and physical 
function after six weeks during the initial phase of 
TB treatment. Subsequently, patients in the nutrition 
supplementation group continued to show weight 
gain more compared to control during follow-up.47    

Another study found that the patients in the nu-
trition support group (n=19) increased their weight 
significantly. At week 6, grip strength and total lean 
mass also considerably increased compared to the 
controls. The weight gain in the nutrition support 
group was higher during the follow-up, but this im-
provement was primarily due to an increase in fat 
mass in the dietary supplement group compared to 
the control group.24 

In the therapy of TB, vitamins and minerals may 
play a significant role. One research showed that vi-
tamin C and E support had enhanced the immune re-
sponse to TB in combination with TB treatment.4 
These studies also found that vitamin A and zinc sup-
plementation improved the efficacy of anti-TB drugs 
in the first two months.4  

Nutritional supplementation can be a new ap-
proach to the quick recovery of TB patients. In con-
clusion, by increasing the population’s nutritional 

Effects on disease:  

Increased severity of the disease 

Increased risk of death 

Effects of treatment: 

Delayed sputum conversion 

Risk factor for drug-induced hepatotoxicity 

Malabsorption of rifampicin 

Reversion of positive cultures in MDR-TB 

Effects on long-term outcomes: 

Increased rate of relapse 

Effects on contacts: 

Increased incidence in undernourished contacts 

TABLE 2: Effect of undernutrition on outcomes in 
tuberculosis.
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status, TB control, especially in underdeveloped re-
gions of the world, could prove to be a useful measure. 

nUtrıtıonal statUs and adherence/complıance 
of treatment 

It was shown that both financial and non-financial in-
centives enhance compliance among poor communi-
ties in the United States (USA) with the supervised 
treatment system known as directly observed short-
course therapy (DOTS).48 Another research in the 
United States showed that the rising number of treat-
ment benefits led to a reduction in the default treat-
ment rate.49 The non-compliance rate was significantly 
lower in the incentive group compared to controls (13 
vs. 30 per cent). The findings showed that food basket 
allocation could be a beneficial approach to improve 
adherence to TB treatments in primary care.50 

nUtrıtıonal sUpport and cUre rate 

A retrospective comparative study was carried out 
among 142 patients at the Duque de Caxias primary 
hospital in Brazil. There were 2 groups of samples: 
The first group consisted of 68 patients with conven-
tional regimens, and the second group consisted of 
74 patients receiving the same regimens but receiving 
monthly food baskets. The analysis between the two 
groups found that the cure rate was higher compared 
to standard regime group (87.1% vs. 69.7%) in food 
basket group.50 

 TRIAL OF NUTRITIONAL 
SUPPORT PROGRAMME 

worldwıde 

In Brazil, a trial study was conducted by dividing the 
samples into two groups. The first group consisted of 
68 subjects who only received the recommended 
standard of treatment. Another group consisted of 74 
subjects, comprising those receiving the same treat-
ment regimen administered in the first group plus 
non-perishable food baskets. A unit cost of R$30.00 
in Brazilian reals (R$) was distributed monthly to the 
food baskets.50 

There was a study in two Indian TB units by a 
non-profit organization (NGO) supplied TB patients 
with monthly rice (13 kg) and lentil beans (3 kg) for 

60 to 90 days at no price. Of the 173 patients receiv-
ing dietary incentive for TB, only 15 (9%) had nega-
tive results. Compared to the non-nutritional support 
group, 84 (21%) had unsuccessful therapy results 
which is low statistically significantly. After adjust-
ment for age, sex and prior treatment, those receiving 
nutritional support were nearly 50% less likely to re-
ceive unsuccessful treatment than those receiving no 
nutritional support (RR: 0.51; 95% CI: 0.30-0.86). 
This research discovered that nutritional support for 
poor patients was associated with a lower risk of TB 
treatment failure. The basic supply of $10 per month 
of rice and lentil beans was combined with a signifi-
cantly reduced risk of unfavourable treatment out-
comes, even after adjustment for other associated 
factors.17 

nUtrıtıonal sUpport ın malaysıa 

a) government 

There was no nutritional support trial or intervention 
for TB patients in Malaysia. The management or re-
ferral of undernourished TB patients was also not in-
cluded in the Malaysian Clinical Practice Guidelines 
for TB. However, there is a similar nutritional support 
program for malnourished children. The programmed 
is called “The Program for the Rehabilitation of Mal-
nourished Children (PPKZM).” It was introduced in 
1989 by the Malaysian government as an attempt to 
enhance the health and nutritional status of kids aged 
six months to less than six years of hard-core low-in-
come households. This program provides food sup-
port to children who meet the eligibility criteria to 
obtain healthy and nutritious food to achieve optimum 
physical and mental growth. Children will also receive 
treatment (if they suffer from illness), immunisation, 
health education, and health care, as well as rigorous 
supervision. Every child deserves to be supplied with 
food baskets such as rice, breakfast cereals, biscuits, 
margarine, eggs, multivitamins, sardines, anchovies, 
rice noodles, chocolate malt powder, cooking oil, 
fresh fruits, and vegetables or milk. Other organisa-
tions such as Pusat Pungutan Zakat (PPZ) or 
Malaysian Zakat Collection Centre also can contribute 
to cover the cost of nutritional support such as food 
basket. They have budget or allocation for medical 
welfare program such as Medical Treatment Assis-
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tance. They can use this budget for patients because 
nutritional support is one of the managements for TB, 
especially for the lower economic status, but not cov-
ered by Ministry of Health. 

b) non-governmental organization (ngo) 

Sabah Anti Tuberculosis Association (SABATA) is 
one of the Malaysian NGOs that help TB patients. 
They will support patients, especially in the form of 
financing for the patients’ transportation to get treat-
ment at the nearest TB clinic. The primary function of 
this NGO is to provide a welfare service that helps 
people who suffer from TB and to raise funds to fi-
nance TB treatment in Sabah. They can broaden their 
financial support activity to improve the nutritional 
status of TB patients. A study in Kota Kinabalu 
showed that travel expenses, time spent travelling to 
treatment centres and family members who had the 
disease affect compliance with DOTS.51 The nutri-
tional support program will increase compliance and 
adherence to tuberculosis treatment. 

 NUTRITIONAL SUPPORT PROTOCOL 

who recommendatıons 

a) nutritional assessment and counselling 

During diagnosis and therapy, the World Health Or-
ganization (WHO) suggested that all individuals with 
active TB receive their dietary status assessment and 
proper management based on their dietary status. Nu-
tritional evaluation is an essential dietary care re-
quirement. There is no evidence that the dietary 
management of severe acute malnutrition in active 
TB patients should distinguish from the non-TB mal-
nutrition patient.30 

b) management of severe acute malnutrition 

WHO suggests treating severe acute malnutrition 
for school kids and teenagers (age 5-19) and adults 
with active TB and severe acute malnutrition, in-
cluding pregnant and nursing women. Children 
under five years of age with active TB and severe 
acute malnutrition should also be managed to fol-
low the suggestion of the WHO for the management 
of severe acute malnutrition in children under five 
years of age.30 

c) management of moderate Undernutrition 

Adherence and comorbidity should be evaluated for 
school kids, adolescents and adults with active TB 
and mild undernutrition who have not recovered stan-
dard BMI after two months of therapy, including lac-
tating females, and those who lose weight during 
treatment. If indicated, they should also be evaluated 
and recommended the nutritional supplied with extra 
nutrient-rich or fortified foods to restore normal nu-
tritional status. Children under the age of five should 
handle same as other undernourished kid with active 
TB and mild undernutrition. These include local food 
supplements available that are rich in nutrients or for-
tified to restore the correct height. For the restoration 
of ordinary dietary status, nutrient-rich or fortified 
additional foods should be given locally in patients 
with active MDR-TB and mild undernutrition. Preg-
nant women with active TB and mild malnutrition or 
with insufficient weight gain should be supplied with 
locally available supplementary fortified foods or nu-
trient-rich to achieve an average weekly minimum 
weight gain of about 300 g.30 

d) micronutrient supplementation 

Multiple nutrient supplements should be given in cir-
cumstances where fortified foods must be supplied 
but not accessible following WHO standard manage-
ment of mild undernutrition. According to the WHO, 
all pregnant females with active TB should receive 
multiple folic acids and iron supplements and other 
mineral and vitamins to satisfy their mother’s mi-
cronutrient requirements.30 

e) tb contact ınvestigation 

In situations where contact tracing is carried out, nu-
trition screening and evaluation should be carried out 
in the context of TB contact research by household 
contacts of people with active TB. If malnutrition is 
detected, it should be managed according to WHO 
guidelines.30 

Summary regarding the nutritional support proto-
col adopted from WHO guidelines is stated in Table 3. 

 DISCUSSION AND RECOMMENDATIONS 
Recommendations for governmental organisations 

We need to have linked programs between the 
Ministry of Women & Child Development and the 
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Ministry of Health and Family Welfare to identify 
joint beneficiaries. For example, the 1 Azam Food 
Basket program can be expanded to undernourished 
TB patients and not limited to malnourished children 
under five years. Recently, there was a reduction in 
the number of receivers of food basket among un-
dernourished children. Therefore, the budget can be 
diverted and allocated to malnourished TB patients. 
The proposed household food baskets for malnour-
ished TB patients must: 

a) Meet 50 per cent of the RDA for cereals, 
pulses, and edible oil, taking into consideration local 
preferences. Different types of legumes and oils can 
issue on a rotation basis. 

b) Fortify the staple food mainly rice or wheat 
in the food basket especially for TB/HIV patients 
with micronutrients and vitamins such as vitamin A, 
vitamin D, calcium and  

c) Consider supplying locally preferred and 
homegrown food rather than supplying the same type 
of food items across the country. 

Therefore, with the supply of food basket for un-
dernourished tuberculosis patients, we recommend 
government agencies/the Ministry of Health to:  

(i) Support pilot implementation project (food 
basket) and generate evidence;  

(ii) Do the cost-effectiveness analysis regarding 
nutritional support among the undernourished TB pa-
tients; 

(iii) Collaborate with other ministries and agen-
cies at the policy level;  

(iv) Provide technical support and guidance 
(CPG) for the management of undernourished tuber-
culosis patients.  

(v) Develop apps for the nutritional manage-
ment of undernourished TB patients. These will help 
in the assessment, counselling, and management of 
nutrition problems among TB patients. India coun-
try already has the apps that they call N-TB that 
simplify the nutritional care of adult patients with 
TB.   

Summary regarding the nutritional support protocol adopted from WHO guidelines stated in Box 2. 

i) Nutritional assessment 

Clinical assessment of nutritional status-nutrition-oriented history and examination 

Anthropometric measurements in children and the classification of nutritional status using WHO-recommended cut-offs. 

Anthropometric measurements in adults and classification of nutritional status according to ranges of BMI appropriate for Malaysian populations. 

Use of mid-upper arm circumference for classification of nutritional status in patients who are unable to stand or in whom BMI is inappropriate (preg-

nant women, patients with oedema). 

Clinical and nutritional indicators that need for hospitalisation care (red flags). 

ii) Nutritional counselling 

Proper nutritional counselling should be provided to tuberculosis patients along with nutritional support for severely malnourished patients and regular 

nutritional assessments of tuberculosis patients. 

Concept of a healthy balanced diet. 

Understanding the impact of tuberculosis on nutritional status and importance of nutritional recovery in patients with tuberculosis. 

Advice on increasing energy consumption through diet by using locally available nutrient-rich food.  

Understanding foods and practices to avoid and clarify myths and misconceptions including expenses on costly fruits, costly tonics, commercial food 

supplements and IV fluid therapy. 

Understanding the role of physical activity in strengthening muscles and improving appetite. 

iii) Nutritional management in general 

Recommended energy, protein and micronutrient intake in patients with active tuberculosis. 

Management of moderate to severe undernutrition in patients with a food basket. 

Management of severe undernutrition requiring hospitalisation–initial stabilisation phase and rehabilitation phase.

TABLE 3: Summary of nutritional management protocol.

Khalid MOKTI et al. Tur ki ye Kli nik le ri J Med Sci. 2020;40(1):83-95

91



We also recommend the extension of this food 
basket program not only for active TB but also for 
HIV control programs and contact or latent TB patients 
to ensure nutrition and food adequacy especially in the 
process of preventing active TB. The BMI of TB con-
tact or latent TB patients should be monitored closely. 
Regular follow up, and intervention should be per-
formed if there is an undernourished contact to prevent 
them from developing active TB. 

There should be a broadening of the scope of nu-
tritionist and dietician (dietitian referral) not only lim-
ited to chronic diseases but also to deal with the 
patients with infectious diseases who have nutritional 
deficiencies through hospitalisation, therapeutic feed-
ing, and nutritional rehabilitation. The protocol for 
the management of undernutrition in tuberculosis pa-
tients should be developed and standardised. Main-
stream nutrition and food security assessments should 
be embedded in Malaysian health programs. Priority 
must be given to beneficiary groups most vulnerable 
to nutritional challenges such as tuberculosis or HIV-
infected patients for maximum and long-term impact 
of nutrition intervention. 

recommendatıons for prıvate sector/ngo 

a) Collaboration with the local community to 
empower volunteers/program need empowerment. It 
can help to mobilise domestic resources in the form 
of sponsors who can support at least one TB patient 
with one meal daily until completing their treatment. 

b) Local NGOs like SABATA can help the gov-
ernment to supply food baskets for tuberculosis pa-
tients. 

c) Development of low-cost highly nutritious 
products using indigenous food such as nutritious 
bars, chews, cookies, etc. and training of self-help 
groups to produce, promote, and market such prod-
ucts. 

d) As a corporate social responsibility, compa-
nies can adopt all TB patients in a few villages or dis-
tricts and provide them with nutritional support or 
vouchers for a meal. 

e) Recommendations for academia, universities, 
and research agencies, etc. to generate evidence on 
the following areas: 

(i) Clinical trials to produce evidence on the ef-
fect of nutritional intervention on TB outcome;  

(ii) Plan research activities to develop and use 
nutrient-rich products;  

(iii) Collaboration with industries to create nu-
trition and food security assessment, screening and 
training tools such as a checklist to identify vulnera-
ble populations;  

(iv) Research regarding the magnitude of mal-
nutrition problem in Malaysian TB patients and also 
the link between malnutrition and infectious diseases 
such as TB and HIV; 

(iv) Take steps to convert the evidence to a pol-
icy by collaborating with a health policymaker. 

Recommendations to family members/society 

(i) rovide education and awareness to the public 
about the importance of nutrition in TB infection. 

(ii) Community-based programs to empower 
their knowledge on the benefits of adequate food, 
healthy food, and nutritional intake, thereby avoid-
ing both under-nutrition and over nutrition.  

(iii) Involvement of DOT providers, both fam-
ily, and community, in nutritional support and coun-
selling programs for TB patients. 

(iv) Organise outreach programs/ activities to in-
crease accessibility, awareness of balanced food, and 
nutrients to the public. 

(v) Capacity building through the organisation 
of community that helps the government in getting 
the fortified food for food basket in the targeted tu-
berculosis patients.  

Critical gaps in existing programs/ Difficulty in 
implementation 

(i) Government programs usually are vertical. 
Low cross-linkages exist, and no program supports 
patients with tuberculosis.  

ii) The nutritional aspect is often not covered in 
the Infectious Diseases Health Programme. The plan 
is more inclined to NCD.  

iii) There is a lack of interaction between civil 
society, corporate or private sectors, and government 
programs.  
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vi) Lack of awareness on the importance of nu-
trition for the prevention and control of infectious dis-
eases, both patients and healthcare providers. 

 CONCLUSION 

Undernutrition in TB can cause many problems. Most 
TB patients have a low income. TB disease will in-
crease the patients’ financial burden, and this causes 
them to cut the budget for food and expose them to 
malnutrition.  

Not all patients need nutritional support, but 
those with healthy BMI usually need to be monitored 
closely. There is no evidence of a difference in dietary 
support for TB patients compared to healthy people. 
Concern about weight loss, should lead to further clin-
ical assessment of the causes of undernutrition (e.g. 
comorbidity, TB drug resistance, low adherence,) and 
dietary evaluation to identify the most suitable inter-
vention. If the nutrition indices approach the cut-off 
value for diagnosing severe acute malnutrition, should 
considered close monitoring nutrition status and nu-
trition support as early as possible (before completion 
of the first two months of TB treatment). 

Nutritional evaluation is an essential require-
ment for dietary care provision. TB requires to be 

treated for at least six months. Patients need assis-
tance not only for psychology but also for economics 
and nutrition. Policymakers and stakeholders need 
proof from fundamental and clinical sciences, epi-
demiological and operational concentrations that re-
quire extra nutritional supplements and support for 
active TB patients.  
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