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Background: Tuberculosis (TB) makes undernutrition worse and undernutrition weakens
immunity, thereby increasing the likelihood that latent TB will develop into active disease.
This may result due to illness that impairs nutrient intake and metabolism or results from
inadequate intake of macronutrients, micronutrients, or both. This study aimed to assess
undernutrition and associated factors among adult patients on directly observed therapy —
short course (DOTS) for TB in public-health facilities of the central and northwestern
zones of Tigray, Ethiopia.

Methods: A facility-based cross-sectional study was conducted among 406 adult TB
patients from June 15 to July 15, 2019. Data were collected using an interviewer-administ
ered pretested structured questionnaire, entered into EpiData version 3.1, and exported to
SPSS 20 for analysis. Abinary logistic regression model was fitted to assess factors asso-
ciated with undernutrition. Statistical significance was declared at P<0.05.

Results: The prevalence of undernutrition was 45.6%, (95% CI 40.76%-50.44%), with
24.4% mild, 11.3% moderate, and 9.9% severe undernutrition. Age >40 years AOR 2.13,
95% CI 1.02-4.55), pulmonary TB (AOR 3.36, 95% CI 1.877-6.012), pulmonary-negative
TB —(AOR 1.82, 95% CI 1.055-3.126), eating problems (AOR 2.71, 95% CI 1.443, 5.105),
and income <ETB800 AOR 3.31, 95% CI 1.655-6.607) and ETB800-1,500 (AOR 2.845,
95% CI 1.368-5.917) were factors independently associated with undernutrition.
Conclusion: The prevalence of undernutrition was found to be high among adult TB
patients. Age >40 years, pulmonary-positive and pulmonary-negative TB, eating problems,
and income <ETB800, and ETB800-1,500 were predictors of undernutrition. Therefore,
mainstream nutrition assessment in health programs and early detection and treatment are
needed for TB cases to improve their nutritional status.
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Plain-Language Summary

Tuberculosis (TB) makes undernutrition worse and undernutrition weakens immu-
nity, which increases the development of latent TBTB into active disease.
A facility-based cross-sectional study was conducted among 406 adult TBTB
patients from June 15 to July 15, 2019 to assess the prevalence of undernutrition
and associated factors among those on directly observed therapy — short-course for
TB in public-health facilities of the central and northwestern zones of Tigray,
Ethiopia. Findings showed that the prevalence of undernutrition was high
(45.6%). Age of patients with pulmonary TB, pulmonary-negative TB, eating
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problems, and incomes <ETB800 were identified as deter-
minants of undermatron. Therefore, mainstream-nutrition
assessment in health programs and early detection, treat-
ment of TB cases need to be done to improve their nutri-
tional status.

Background

Undernutrition is a state in which health and growth are
limited when the nutritional status of the person is sub-
optimal. It may be related to an illness that weakens
nutrient intake and metabolism or results from insufficient
both.'
Tuberculosis (TB) is the most common global cause of
death, and >95% of TB deaths occur in low- and middle-
income countries. Poverty and resource inequity are often

intake of macronutrients, micronutrients, or

common denominators in TB cases, and treatment out-
comes can be enhanced by considering and studying
patients’ nutritional status. TB causes significant morbidity
and mortality in resource-limited settings and malnutrition
is also common in resource-limited settings, particularly in
sub-Saharan Africa. Globally in 2019, an estimated
10 million people fell ill with TB and there were an
estimated 1.2 million TB deaths among HIV-negative peo-
ple. The TB-incidence rate is falling globally, though the
decline was not quick enough to reach the 2020 milestone
reduction of 20% from 2015 to 2020.>> A study from
Mozambique showed that social determinants of health
have a crucial role in improving TB patients’ outcomes
and global TB burden.®

TB has been recognized as a major public health pro-
blem in Ethiopia for more than half a century. Ethiopia is
ranked tenth among the 22 countries with a high TB
burden. A finding from the Tigray region showed that
the prevalence of multidrug-resistant (MDR) TB was
18.5% and that age was predictor.” ®

TB is not only a significant and preventable cause of
morbidity and mortality but also a major cause of poverty
aggravation, as people with TB frequently face the double
burden of lower income and higher expenses.”'° Very high
health expenditure by TB patients is a common conse-
quence of TB diagnosis, treatment, and care, and is asso-
ciated with adverse TB outcomes. This often leads to
worsening food insecurity for patients and their families
during the disease.'""'?

Patients with poor nutrition are at increased risk of TB.
Undernutrition and TB are directly related problems in
most ounderdeveloped countries, including Ethiopia.

Poor nutritional status, especially for TB patients,

increases the risk of poor clinical outcomes, including
death, and enhances transmission of TB in the community.
Though there have been a few studies on undernutrition
among TB patients on directly observed therapy — short
course (DOTS), there have been no study conducted in the
area. Therefore, this study was aimed to assess undernutri-
tion and associated factors among adult TB patients under
directly observed therapy in central and northwestern
Tigray zone.

Methods
Study Design and Setting

A facility-based cross-sectional study was conducted in
the central and northwestern zones of Tigray state from
June 15 to July 15, 2019. This area is in northern Ethiopia
and has a population of 67,155 of which 16% are aged
<five years. There are 96 public-health centers and five
public hospitals in these zones.

Population and Sampling
All TB patients who were on DOT and aged greater than
or equal to 18 years were included in the study during the
study period. Patients with MDR TB or unable to commu-
nicate and pregnant women were excluded from the study.
Sample size was calculated using Epilnfo 7.1 using
parameters of 49% undernutrition among TB patients
who have received dietary counseling,'? 1.8 AOR, 95%
confidence level, and 80% power. Finally, after adding
a 10% nonresponse rate, 440 adult TB patients were
required. Of 48 health centers providing TB-treatment
services in the central and northwestern zones, 20 were
selected using computer-generated simple random sam-
pling based on recent TB patient follow-up. Then, the
total sample size was proportionally allocated to the num-
ber of adult TB patients at each selected health center and
participants interviewed consecutively.

Data-Collection Tool and Procedure

Data were collected using an interviewer-administered
pretested structured questionnaire in health facilities. The
questionnaire was prepared in English after a review of
related literature, translated to the local language
(Tigrigna), then back-translated to English by professional
translators who had good skills in Tigrigna and English
translation to ensure consistency. Pretest was conducted on
5% of the sample size in health facilities outside the study

area and not included in the final analysis. Necessary
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corrections were made based on the results. Weight and
height scales for were checked and calibrated to make
measurements more reliable and minimize errors. To mea-
sure weight, patients needed to remove their shoes, be
wearing minimal clothing, and stand erect on the center
of the balance. Weight was recorded to the nearest 0.1 kg.
Height was measured after ensuring patient was barefoot,
wearing no headgear, with knees fully straight and both
hands held down at their sides. Height was record the to
the nearest 0.5 cm. To improve the quality of the data, data
collectors were trained and closely supervised, and each
completed questionnaire was checked by the supervisor to
ascertain whether all questions had been -correctly
completed.

Data Analysis

Data were checked for completeness, coded, and entered
into EpiData 3.1, then exported to SPSS 20 for further
analysis. Both descriptive and inferential analyses were
conducted. Binary logistic regression models were fitted
to assess associations between undernutrition and indepen-
dent variables. All independent variables associated with
undernutrition on bivariate analyses with P<0.25 were
included in the final multivariate logistic analysis.
Multicollinearity was checked using the wvariance-
inflation factor, which was between 1 and 10, indicating
absence of any significant collinearity between explana-
tory variables. Model adequacy was checked using the
Hosmer-Lemeshow goodness-of-fit test, with a result of
P=0.115. AORs and 95% CIs were computed. P<0.05 was

considered statistically significant.

Results
Sociodemographic Characteristics of

Respondents
A total of 406 adult TB patients were involved in the
study, a response rate of 92.5%. The median age of the
study participants was 39 (IQR 27-51) years, with
a minimum age of 18 years and maximum 87 years.
More than half (58.4%) the respondents were male, and
about two-thirds (66.3%) were married. A majority
(43.1%) of the respondents had no formal education, and
more than half (53.2%) were living in rural areas
(Table 1).

Of the 406 respondents, 210 (51.7%) had not recived
any dietary counseling by trained clinicians and 76
(18.7%) had received nutritional support from any

organization. The mean individual dietary diversity score
of patients was 7.5594+2.183. A large majority (89.7%) of
respondents consumed three or more meals per day, more
than a third (37.4%) had pulmonary-negative TB, and
more than half (60.1%) had been on anti-TB treatment
<4 weeks (Table 2).

Nutritional Status of Adult TB Patients on
DOTS

This study revealed that 185 (45.6%) respondents were under-
nourished. Of these, 9.9%, 11.3%, and 24.4% were severely,
moderately, and mildly undernourished, respectively.
Furthermore, 203 (50%) and 18 (4.4%) were normal weight
and overweight, respectively, and none of them were obese.

Factors Associated with Undernutrition

among Adult TB Patients on DOTS

On bivariate analysis, age>40 years (COR:2.1, 95% CI
1.229-3.549), no formal education (COR:2.2, 95% CI
1.179-4.202), rural residence (COR: 1.5, 95% CI
1.030-2.266), income <ETB800 (COR: 3.5, 95% CI
2.039-6.024), income 800-1,500ETB (COR: 2.6, 95%
CI 1.391-4.815), pulmonary-positive TB (COR: 3.6,
95% CI 2.123-6.007), pulmonary-negative TB (COR:
2.1, 95% CI 1.250-3.346), ambulatory/bedridden (COR:
1.9, 95% CI 1.192-2.649), no counseling (COR: 3.8,
95% CI 2.515-5.762), and eating problems (COR: 2.9,
95% CI 1.663-5.241) were factors significantly ssso-
ciated with undernutrition (P<0.05).

After controlling for other variables, age, income,
type of TB, and eating problems remained significantly
associated with undernutrition (P<0.05). The odds of
undernutrition among participants aged >40 years were
double those of participants aged <24 years (AOR 2.1,
95% CI 1.015-4.545). The odds of wundernutrition
among individuals earning <ETB800 and ETB800-
1,500 were 3.3 (95% CI 1.655-6.607) and 2.8 (1.368—-
5.917) times those of participants earning >ETB1,500,
respectively. The odds of undernutrition among pulmon-
ary-positive and pulmonary-negative TB patients were
3.4 (95% CI 1.877-6.012) and 1.8 (95% CI 1.055—
3.126) times those of extrapulmonary TB cases, respec-
tively. The odds of undernutrition among patients who
had eating problems were 2.7 (95% CI 1.443-5.105)
times those of patients who had no eating problems
(Table 3).
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Table | Sociodemographic characteristics of adult TB patient’s
on DOTS in northwestern and central zones of Tigray, Ethiopia,
2019 (n=406)

Table 2 Nutrition-intervention history, household hunger scale,
type of TB, and illness in adult TB patients in northwestern and
central zones of Tigray, 2019 (n=406)

Category Frequency | Percentage Category Frequency | Percentage
(n) (%) (n) (%)
Age, years <24 84 20.7 Nutritional care | Yes 76 18.7
24-30 40 9.9 and support No 330 81.3
3140 92 227
>40 190 468 Received dietary | Yes 196 483
counseling No 210 51.7
Sex Male 237 584
Female 169 416 Eating frequency | <2 42 10.3
per day 23 364 89.7
Religion Orthodox 332 81.8
Muslim 69 17 Household Little or no 401 98.8
Orther* 5 12 Hunger Scale hunger
Moderate/ 5 1.2
Marital status Married 269 66.3 severe hunger
Unmarried 137 337
Individual dietary | Nondiversified 194 47.8
Occupation Employed 349 86 diversity score Diversified 212 522
Unemployed 57 14
TB type Pulmonary- 124 30.5
Education None 175 43.1 positive
Primary school | 71 17.5 Pulmonary- 152 37.4
Secondary 107 26.4 negative
school Extrapulmonary | 130 32
D.iploma or >3 131 Duration on anti- | <4 weeks 244 60.1
higher TB medication | 5-8 weeks 162 39.9
Residence Urban 190 468 Functional status | Working 178 438
Rural 216 532 Ambulatory 225 55.4
Family size <4 225 55.4 Bedridden 3 7
>4 18| 446 Eating problem Yes 62 15.3
Monthly income, | <800 219 53.9 No 344 84.7
ETB Reason for eating | Mouth ulcer 5 8.1
800-1,500 95 234 problem Nausea or 27 435
=1,500 92 227 vomiting
Note: *Catholic, Protestant. Poor appetite 27 435
Pain or 3 4.8
difficulty
Discussion swallowing
The prevalence of undernutrition in this study was found Chronic illness HIV/AIDS 25 625
to be 45.6%, which was much lower than studies done in (n=40) Diabetes 6 15
Malawi (57%),"* Ghana (51%),'* Tripura Hospital, India mellitus
(66%)'* and West Bengal, India (66%),"> and still lower Hypertension | 7 17.5
than other studies from Ethiopia: in Adama (53%)'® and Other* 2 >

Gondar (71.4%)."” Our result is similar to findings from
Uganda (46%),'® but higher than reports from Kenya
(43%),"” Addis Ababa, Ethiopia (39.7%),%° and Hosanna,
southern Ethiopia (38.9%).>' The difference may be
explained by differences in socioeconomic status, study
area, lifestyles, feeding patterns, economic status of the
countries, and sample sizes. Moreover, in some of these

Notes: *Epilepsy.

studies, participants’ BMI was taken at the time of diag-
nosis before starting anti-TB medication, others when
patients had not recovered from their illness, others within
2 months in a state of critical undernourishment, which
could overestimate the expected level of undernutrition.
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Table 3 Factors associated with undernutrition among adult TB patients on DOTS in public-health faculties, northwestern and central

zones of Tigray, Ethiopia, 2019 (n=406)

Category Undernutrition COR (95% ClI AOR (95% CI)
Yes, n (%) No, n (%)

Age, years <24 30 (16.2) 54 (24.4) | [
24-30 21 (11.4) 19 (8.6) 1.989 (0.92-4.273) 2.009 (0.846—4.771)
31-40 32 (17.3) 60 (27.1) 0.960 (0.517—1.783) 0.931 (0.436-1.987)
>40 102 (55.1) 88 (39.8) 2.086 (1.229-3.543) 2.148 (1.015,4.545)*

ncome, ETB <800 118 (63.8) 101 (45.7) 3.505 (2.039-6.024) 3.307 (1.655-6.607)%)
800~1,500 44 (23.8) 51 (23.1) 2.588 (1.391-4.815) 2.845 (1.368-5.917)*
>1,500 23 (12.4) 69 (31.2) | [

TB type Pulmonary-positive 75 (40.5) 49 (22.2) 3.571 (2.123-6.007) 3.359 (1.877-6.012)*
Pulmonary-negative TB 71 (38.4) 81 (36.7) 2.045 (1.25-3.346) 1.816 (1.055-3.126)*
Extrapulmonary 39 21.1) 91 (41.2) | |

Eating problem Yes 42 (22.7) 20 (9.0) 2.952 (1.66-5.241) 2.714 (1.443-5.105)*
No 143 (77.3) 201 (91.0) | [

Notes: *P<0.05.
This study revealed that age was associated with under- ~ Shashamane,  southern  Ethiopia;>*  however, it

nutrition, with the most affected group aged >40 years.
The odds of undernutrition among participants aged >40
years were about two times higher than those patients aged
<24 years. This result is in line with a finding from Italy,
which showed that older people with TB were a vulnerable
group with high mortality,22 but not consistent with
a study from India, which revealed the opposite
finding.® The difference might be due to the different
socioeconomic status of the populations. Moreover, slower
metabolism, lower immunity, and less testing ability in old
age can lead to undernutrition.

Average monthly income showed a significant associa-
tion with undernutrition. The likelihood of participants
being undernourished increased when average monthly
income was <ETB1,500 per month, in line with a study
from Ghana.'* The reason for undernutrition among those
households with lower monthly income may be their lower
purchasing power for food and inability to afford a healthy
living environment. Moreover, participants may have
underreported their income due to misunderstanding the
study objective.

Eating problems, mainly poor appetite, had a signifi-
cant association with undernutrition. The odds of under-
nutrition among adult TB patients who had a problem
with eating were about 2.7 times higher compared to
those of patients who did not have an eating problem.
This finding is in line with astudy conducted in

is inconsistent with a study done in public-health insti-
tutions of Addis Ababa, Ethiopia,”® which might be due
of

healthyg behavior, and duration on anti-TB medication,

to differences in infrastructure, awareness
because this study involved only patients who had been
taking medication for up to 2 months, which was the
expected time for them to start recovering from the
disease, in whom there were fewer episodes of loss of
appetite.

The odds of undernutrition among pulmonary-positive
and pulmonary-negative adult TB patients were 3.4 and
1.8 times those of extrapulmonary TB cases, respectively.
This is consistent with a study conducted in the Wolayita,
southern Ethiopia,”> and low BMI was found among pul-
monary-positive patients in Kenya.'® However, our result
is not consistent with studies done in Shashemane®* and
Addis Ababa, Ethiopia.*°

Although this study has its strengths, such as the use of
a standardized data-collection tool, it has the limitations of
information bias and recall bias during interviews.
Appropriate training was provided to data collectors to

minimize these biases.

Conclusion

The prevalence of undernutrition was found to be high
among adult TB patients. Age >40 years, pulmonary-
positive and pulmonary-negative TB, eating problems,
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and earning <ETB1,500 were predictors of undernutrition.
Therefore, mainstream nutrition assessment in public-
health programs, early detection and treatment of TB

cases is recommended to improve nutritional status.
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