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1. Introduction

ABSTRACT

Background: Tuberculosis (TB) is an infectious disease that mainly affects people in
developing countries. It is affected by nutritional status. The aim of this study was to
determine the prevalence of malnutrition and the effect of associated
sociodemographic and clinical variables on the nutritional status among adult TB
patients. Methodology: A convenient sample of 100 newly diagnosed adult
Tuberculous patients whether pulmonary or extrapulmonary who attended the General
Tuberculosis Institute in Baghdad governorate from October 2022 to January 2023 was
taken. Their nutritional status was measured by BMI. Result: Out of the total patients
included in the study, (53%) were males and (47%) were females. More than half of
patients had a normal BMI (55%), while 19% had undernutrition which is mainly seen
in the pulmonary type, and 26% were overweight and obese which is seen in the
extrapulmonary type. High educational level, high socioeconomic status, eating
frequent meals (>3/day), not having anemia, and not having significant weight loss
appear to be protective against malnutrition in tuberculous patients. Conclusion:
Tuberculosis and malnutrition with dual effects so every TB patient needs a baseline
nutritional assessment prior to the start of treatment. Also important to improve
nutritional knowledge by counseling on a balanced diet and increasing awareness
about the risk factors of undernutrition and its consequences for tuberculous patients
and their family members.

Tuberculosis (TB) is an infectious disease caused
by Mycobacterium Tuberculosis, It can affect
almost any organ of the body which is called
extrapulmonary TB but pulmonary TB which
affects the lungs is the most common form (1,2).
TB is the top cause of death from a single
infectious agent and the 13th leading cause of
death worldwide (3). According to WHO, an
estimated 1.6 million people died from TB and
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approximately 10.6 million people fell ill with it
worldwide but TB is curable and preventable (4).
TB is a chronic disease that mainly affects lower
socioeconomic status, more than 80% of patients
with TB and > 95% of TB deaths occur in low- and
middle-income countries, particularly Asia and
sub-Saharan Africa countries, where extreme
hunger and poverty are endemic and
overwhelming public health issues (5,6). In Iragq,
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the prevalence of TB is estimated at 24/100000
population, and the mortality is estimated at
2.1/100000 population (7).

Malnutrition refers to excesses or deficiencies in
nutrient intake. The two burdens of malnutrition
include both undernutrition and overweight and
obesity (8). Many states like genetics, eating or
metabolic disorders, medication side effects, and
infections like tuberculosis predispose to being
underweight (9,10).

The association between TB and malnutrition is
bidirectional, TB predisposes the patient to
malnutrition (11) or exacerbates the already
existing undernutrition by; decreasing appetite
through altering the appetite regulatory
hormones, increasing metabolic demand, and
causing nutrient and micronutrient
malabsorption. These changes which are caused
by the disease process could lead to emaciation
and may cause low BMI. As hormones normalize
during treatment, appetite is restored and
nutritional status improved (12-15).

Malnutrition also increases the risk of developing
active TB by 6 to 10 folds (16). since
undernutrition among TB patients weakens the
human immune system and selectively
compromises cell-mediated immunity, which is
the principal defense against Mycobacterium
tuberculosis and this can result in latent TB
developing into active infection and worsen the
treatment outcomes (17,18,19). Severe
undernutrition at diagnosis is associated with an
increased risk of death two-fold therefore,
undernutrition needs to be treated in concert with
the treatment of infection (20).

Although the relationship between TB and
malnutrition has been recognized long ago, there
are few studies about it in Iraq. There is also
limited insight into the effect of socioeconomic
factors on the nutritional status of TB patients in
Iraq. This study was therefore designed to assess
the nutritional status and document the
prevalence of malnutrition among newly
diagnosed adult TB patients and to assess the
impact of the socioeconomic characteristics of
newly diagnosed TB patients on their nutritional
status at the time of registration.

2. Methodology

A convenient sample of 100 newly diagnosed
Tuberculous patients whether pulmonary or
extrapulmonary aged 15 years and above who
attended the General Tuberculosis Institute in
Baghdad governorate for the period between
October and December 2022 were included in the
study after obtaining approval from the Institute,
and from each participant prior to the start of the
study.

At enrolment, a direct interview with the patients
was done, and information on basic socio-
demographic data was collected, a detailed history
and full examination were done

The height of the patients was measured while
standing erect without shoes and recorded in
centimeters; weight was measured on a digital
weight scale with minimal clothing on and
recorded in kilogram. The same instruments were
used to take the measurements and were
calibrated each morning to ensure the validity of
the results.

Body mass index (BMI) was used to assess
nutritional status. BMI was computed as = weight
(in kilogram)/ (height in meter) 2. According to
the World Health Organization (WHO), a BMI less
than 18.5 KG/M2 was considered underweight,
18.5-24.9 was considered normal weight, 25.0-
29.9 was considered overweight, and 30.0 and
more was considered obese.

Significant weight loss was considered when the
patient lost 5% of body weight over 6-12 months
(21).

The blood samples were collected by laboratory
technologists to measure the hemoglobin
concentration and recorded in gram/deciliter.
According to the WHO, anemia is defined as
hemoglobin (Hb) levels <12.0 g/dL in women and
<13.0 g/dL in men (22).

Statistical analysis:

IBM SPSS program (version 23) was used for data
entry and analysis. Descriptive statistics was used
in the form of frequencies and percentages for
categorical data, represented by figures and tables.
For qualitative variables, the chi-square test was
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used. The significance level was set at a p-value of 3. Results

0.05.
A total of 100 patients were included in the study.
The mean age was 40.53+12.751 years, giving
male to female ratio of 1.13.

Table 1: The characteristic features of the sample

Variables No. %
15-30 years 24 24
Age 31-45 years 42 42
>45 years 34 34
Sex Male 53 53
Female 47 47
Employed 22 22
Occupation Unemployed 49 49
Self-employed 29 29
Illiterate 21 21
Education Primary School 40 40
Secondary school 26 26
> Secondary school 13 13
Single 18 18
Marital status Married 73 73
Divorced/Widow 9 9
Smoker Yes 34 34
No 66 66
. Yes 4 4
Alcoholic No 9% 96
. <2 46 46
Crowding Index > ) )
Total 100 100.0

Pulmonary TB was found in 37 (37%) of patients and extrapulmonary TB was found among 63 (63%) of
patients. About 29% of patients had a comorbid disease, and 59% had a loss of appetite. The frequency of
food intake/ day was > 3 meals among 58%. 37% of patients were anemic, and 53% lost 5% or more of their
weight as shown in Table 2.
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Table 2: Clinical features of the studied sample

Variables No. %

. . Pulmonary TB 37 37

Site Of Infection Extrapulmonary TB =3 =

Comorbid disease ;is 32 ;?

Loss of appetite ;is Z‘i Z‘i

Frequency of food intake/ day iggnl?;ﬁlss ‘;g ‘;é

Anemia Yes 37 37

No 63 63

0,

Weight loss ; g‘;z g; g;

Total 100 100

Figures 1 and 2 show; the nutritional status of patients having tuberculosis which shows that 19% were
undernutrition, 26% were overweight and obese, and 55% had normal BMI as shown in Figure 1, while
Figure 2 shows the nutritional status of tuberculosis patients according to the site of infection, the under
nutritional status seen mainly in pulmonary type.

B Undernutrition
Marmal BMI

Civerweight &
ohese

Figure 1: Nutritional status of tuberculous patients
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Figure 2: Nutritional status of tuberculosis patients according to the site of infection

Normal body mass index (BMI) was associated significantly with participants with higher than secondary
school education and with a crowding index of equal or less than 2, p 0.02, 0.001 respectively. (Table 3).
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Table 3: Distribution of sociodemographic features of patients according to their nutritional status

Nutritional Status
. Underweight | Normal BMI Overweight P value
Variables
&Obese
No. % No. | % No. %
15-30 8 33.3 11 45.8 5 20.8 0.33
Age 31-45 7 16.7 24 57.1 11 26.2
>45 4 11.8 20 58.8 10 29.4
Sex Male 9 17.0 33 62.3 11 20.8 0.28
Female 10 21.3 22 46.8 15 31.9
Employed 4 18.2 14 63.6 4 18.2 0.71
Occupation | Unemployed 11 22.4 24 49.0 14 28.6
Self-employed 4 13.8 17 58.6 8 27.6
Illiterate 8 38.1 9 42.9 4 19.0 0.02
Education Primary School 9 22.5 17 42.5 14 35.0
Secondary school 1 3.8 19 73.1 6 23.1
> Secondary school 1 7.7 10 76.9 2 15.4
Marital Singl«.e 6 33.3 5 27.8 7 38.9 0.13
status Married 11 15.1 45 61.6 17 23.3
Divorced/Widow 2 22.2 5 55.6 2 22.2
Smoker Yes 4 11.8 24 70.6 6 17.6 0.07
No 15 22.7 31 47.0 20 30.3
Alcoholic Yes 1 25.0 2 50.0 1 25.0 0.95
No 18 18.8 53 55.2 25 26.0
Crowding | <2 2 4.3 27 58.7 17 37.0 0.001
Index > 2 17 315 28 51.9 9 16.7

Normal body mass index (BMI) was associated significantly with patients; complaining of extrapulmonary
TB, not having loss of appetite, eating more than 3 meals/ day, not having anemia, and having weight loss of
less than 5% of body weight in the last 3-6 months. (Table 4).
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Table 4: Distribution of clinical features of patients according to their nutritional status

Nutritional Status
. Underweight Normal BMI Overweight P value
Variables
&Obese
No. % No. % No. %

Site of Pulmonary 17 45.9 20 54.1 0 0.0 <0.001
infection Extrapulmonary 2 3.2 35 55.6 26 41.3
Comorbid Yes 8 27.6 16 55.2 5 17.2 0.24
diseases g0 11 155 |39 54.9 21 29.6

Yes 16 27.1 31 52.5 12 20.3 0.03
Loss of
appetite ") 3 7.3 24 585 | 14 34.1
Frequency | < 3 meals 17 40.5 18 42.9 7 16.7 <0.001
of food
intake/ 2 3.4 37 63.8 19 32.8

>3 meals
day

Yes 17 45.9 12 32.4 8 21.6 <0.001
Anemia

No 2 3.2 43 68.3 18 28.6

1)

Weight <5% 2 4.3 36 76.6 9 19.1 <0.001
loss

>5% 17 32.1 19 35.8 17 32.1

4., Discussion

Malnutrition was observed in 19% and this
number must be considered as Iraq witnessed an
economic change. It is well known that
malnutrition is associated (manifestation or a
cause) with tuberculosis. This finding is consistent
with that in Indonesia (87%) (23), India (66%)
(24), Sri Lanka (51%) (25), Ghana (51%) (26),
Uganda (46%) (27), Ethiopia (39.7%) (28). The
discrepancy between the nations may be related
to socioeconomic and sociocultural inequalities;
behavioral and lifestyle differences, and also due
to differences in sample size.

This study showed no significant association
between age, sex, occupation, marital status, and

being a smoker or alcoholic with malnutrition
among tuberculous patients and this goes in line
with the study done by Gurung et al. (29).

High-educated tuberculous patients were the
lowest group affected by malnutrition, this finding
was similar to a study done in India (30), and also
WHO stated that education is a protective factor
against malnutrition (31).

High socioeconomic status (low crowding index)
(32) was a protective factor against malnutrition
and this may be explained by the availability of a
hygienic and healthy living environment among
them.
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The results showed that most patients with
extrapulmonary TB had normal BMI (68.2%), and
this finding does not go with a study done in Nepal
(33) and goes in line with Ernawati et al. who said
that mainly pulmonary type contributes to poor
nutritional status because the disease process
affects the immune system (34).

There is no significant association between the
presence of comorbid diseases in TB patients and
nutritional status and this is against Aljohaney et
al. (35).

Taking more than 3 meals per day was a
protective factor against malnutrition, this can be
explained by that frequent meals make the patient
take adequate dietary intake and hence sufficient
calories to maintain weight, and these findings
disagree with a study done in Kenya which state
meal frequency showed an increased risk of
having low BMI (36).

This study revealed that 39% of TB patients were
anemic this is due to the effect of TB on red blood
cell production like decreasing the erythrocyte
lifespan, poor erythrocyte iron incorporation, and
decreased sensitivity to the supply of
erythropoietin (37), and this number is lower than
the global prevalence of anemia in tuberculosis,
which ranges from 44-89.1% (38). Normal BMI
was found to be significant with patients not
complaining of anemia and this is similar to the
concept of a study done in Brazil (39); and differs
from a study conducted by Nagu et al. who found
86% were anemic (40).

Most individuals with active TB are in a catabolic
state and experience weight loss (41). This can be
caused by several factors, including reduced food
intake due to loss of appetite, nausea, and
abdominal pain; nutrient losses from vomiting and
diarrhea, and metabolic alterations caused by the
disease (42,43), In our study, patients with less
percentage of weight loss were less likely to have
undernutrition.

5. Conclusion

Tuberculosis and malnutrition with dual effects. A
vicious circle appears from them. The nutritional
status of TB patients was affected by educational
level, socioeconomic status, site of infection,
frequency of meals, anemia, and weight loss.
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