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Abstract

Background: Treatment failure remains a significant challenge in the prevention and control of
tuberculosis (TB) globally. Despite implemented strategies, TB remains a major cause of death
worldwide. This study aimed to determine the effect of health education and nutrient intake
intervention on treatment outcomes among patients with active TB.

Methods: A retrospective study was conducted for positive deviance inquiry in TB treatment sites
in both Bureti and Ainamoi sub-counties to assess the predictors of treatment failure among 216
patients who had undergone and completed treatment from June 2022 to December 2022. The
findings from the inquiry were used to design an intervention on health education and nutrient
intake. This quasi-experimental study included 192 patients with smear-positive sputum results
at diagnosis, with each group having an equal number of participants.

Results: Treatment success for the control and intervention groups was 77.2% and 93.5%,
respectively. Negative medication experience had an increased likelihood of treatment failure
(adjusted odds ratio [AOR]=3.080, 95% confidence interval [CI]: 1.139-10.844, P=<0.001).
Not having a treatment adherence supporter had significantly higher odds of treatment failure
(AOR=1.396, 95% CI: 1.053-1.825, P=0.033). After the intervention, the group that received
health education and consumed nutrient-dense meals displayed significantly higher energy
intake, protein intake, and fat intake (P<0.01) compared to the control group.

Conclusion: Overall, health education and nutrient intake interventions had a positive influence
on the treatment outcome of patients with active TB.
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Introduction

Tuberculosis (TB) is one of the top ten causes of death in
the world and is also a major concern for public health (1).
An estimated 10.6 million new cases of TB were recorded
in 2021, and 1.6 million people died from the disease (2-
4). TB continues to be a major public health concern in
Kenya, with the country being in the top 10 of the world’s
high-burden TB nations (4). For instance, Kenya reported
a prevalence rate of 194 cases per 100000 population in
2022 and a nearly similar prevalence, that is, 197 cases per
100000 population, in 2023. On average, globally, 1.7% of
patients with active TB developed treatment failure (5),
whereas in Kenya, the incidence of treatment failure was
3.5% in 2021 (6). Treatment failure is defined as having
positive sputum test results at five months of anti-TB

treatment after the initiation of treatment (7).

Despite various interventions aimed at reducing
treatment failure, such as directly observed therapy, patient
education initiatives, and community health strategies,
the rates of treatment failure remain alarmingly high. In
Kenya, recent data indicate that the treatment success
rate stands at 77%, which is short of the target of 80% (8-
10). Treatment failure is exacerbated by several factors,
including non-adherence to medication, drug-resistant
TB, comorbidities and extreme biological variation, low
level of health education for the patient, undernutrition,
and lack of knowledge related to the disease (11,12).
Additionally, alcohol and tobacco use, undernutrition,
and poor nutrient intake are other factors associated with
treatment failure among patients with active TB (8-9,13).
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In Kericho county, where the current study was set,
the situation mirrors national trends. The region has
reported significant challenges related to TB treatment
adherence and success rates. Local health facilities have
noted that many patients discontinue their treatment
prematurely, often due to a lack of understanding about
the importance of completing their regimen and adhering
to the prescription (6). Moreover, comorbidities such as
HIV and lifestyle factors, such as alcohol and tobacco use,
that are prevalent in the area further complicate treatment
outcomes.

The current research aims to assess the impact of health
education and nutritional interventions on TB treatment
failure among patients with active TB in Kericho county.
While similar studies have been conducted previously,
this research was motivated by the need to explore the
specific roles that health education and nutritional status
played in enhancing treatment adherence and success.
The integration of these variables was crucial because
previous interventions had predominantly focused on
medication adherence while failing to adequately address
the nutritional needs, which is a significant gap identified
by the World Health Organization as a contributing factor
to treatment failure.

The importance of this current study lies not only in
its potential to improve individual patient outcomes
but also in its broader implications for public health
strategies aimed at controlling TB transmission in Kenya
by adopting practices that have previously worked among
those who successfully completed their treatments. By
identifying effective interventions that simultaneously
enhance patient education and nutritional intake, this
study can inform policies that lead to more comprehensive
approaches for managing TB treatment failures (14,15).
Ultimately, addressing these gaps can significantly reduce
the burden of TB in economically productive populations,
thereby improving overall public health and economic
stability in the region.

Materials and Methods

Study Design and Area

A hybrid study design comprising both retrospective and
prospective study components was used in this study
(16,17). The retrospective study was designed as a cross-
sectional study, whereas the prospective component
was designed as a pre-post quasi-experiment with both
intervention and control study groups. The study was
conducted in two different study sites, Bureti and Ainamoi
sub-counties, which are both located in Kericho, Kenya
(Figure 1).

Sampling Strategy

The study was performed at two levels in tandem with
previous studies based on the positive deviance model
(15,17). The first level was positive deviance inquiry (PDI),
an approach that was retrospectively conducted to identify
the ‘best practices’ that promoted recovery from TB, while

the second level was an intervention based on the identified
‘best practices. The participants for PDI were selected
from the TB register using systematic random sampling.
The inclusion criterion for these participants was the
completion of TB treatment. Overall, 216 participants
were included in the first level of the study as determined
using the Fischer formula. At the second level, multistage
cluster sampling was adopted for both intervention
and control study groups. It was used to identify and
recruit participants for the study. At the onset, Bureti
and Ainamoi sub-counties were purposively sampled
as the intervention and control study sites, respectively,
which formed the first stage. These two sub-counties
were specifically chosen due to their high proportion of
treatment failures, 5.7% and 4.3%, respectively (6,18). In
the second stage, the investigators adopted the simple
random sampling technique to select 8 out of the 13
health facilities that were utilized as TB treatment sites
for patients with TB disease at the time of study in both
the Ainamoi and Bureti sub-counties. In the last stage, 11
groups of 18 patients were recruited at diagnosis, totaling
198 participants for both intervention and control groups.
At first diagnosis, all patients who met the inclusion
criteria were recruited in the study. However, six of the
sampled participants were excluded from the study
based on the established exclusion criteria. The inclusion
criteria adopted in the current study included being smear
positive for sputum TB results, diagnosed within a month
prior to the onset of the study, and registered as an active
TB case in the study sites. On the other hand, those who
had life-threatening complications or were hospitalized or
pregnant at the time of the study were excluded from the
investigation (19). The sampled participants were equally
distributed to the two study groups.

Study Tools and Data Collection

Positive Deviance Inquiry

A researcher-administered questionnaire was used to
collect information on the practices of the respondents
who took part in the PDI in February 2023. The
data gathered on practices were associated with
sociodemographic characteristics, dietary intake at the
time of their medication, and health-seeking behaviors.
Additionally, their retrospective data on nutritional status
and sputum results were retrieved from the medical
records at their respective treatment sites. Moreover,
information on their treatment outcome upon completion
of the treatment regimen was obtained from the
records. The PDI questionnaire was administered to the
respondents prior to the onset of the intervention at their
place of residence. The questionnaire was designed to
assess various sociodemographic, clinical, and behavioral
factors related to TB treatment and patient outcomes. Key
variables included demographic information (age, gender,
education, occupation, and income), health status (body
mass index [BMI], sputum results, and comorbidities),
healthcare access (clinic accessibility, waiting times,

2 | J Educ Community Health. 2025; 12(1)



Retrospective Cross-Sectional
Study Design

Health education and nutrient intake on TB pr_

Pre-posttest Quasi-
Experimental Study Design

PDI participants from the TB register—
who completed treatment between
June and December 2023

Participants enrolled in a TB
program at diagnosis

A 4

Survey to identify best practices
for TB recovery

! |

Intervention group

Control group

participants — pre- participants
intervention
Intervention based on
identified practices:
o Health education —
o Nutrient-dense meals
\4
Treatment outcome Treatment
post-intervention outcomes

Figure 1. Flowchart of the Study Design and Execution Processes. Note. PDI: Positive deviance inquiry; TB: Tuberculosis

and drug availability), adherence (drug intake, side
effects, and treatment completion), and knowledge and
attitudes toward TB. The estimated time to administer the
questionnaire was approximately 30 minutes.

Intervention and Control Groups

The data were collected from March 2023 to September
2023 for both control and intervention groups. Positive
deviance practices identified through the PDI process,
together with nutrient-dense meals, formed the study
interventions, which were delivered as two packages
(health education and a nutrient-dense meal). Each of the
positive deviance intervention groups was taken through
two hours of health education sessions held in an outdoor
location, followed by a nutrient-dense meal prepared at
the intervention site. This was performed every fortnight
for 6 months. The health education messages were on a
health education protocol containing the positive deviance
practicesidentified from the PDI. Theyincluded adherence
to medication, identification and acceptance of treatment
supporters, alcohol and tobacco use and its implications
during medication, adequate house ventilation, a balanced
diet, and food preparation.

A questionnaire aligned with this protocol was employed
to assess the attainment of the health education outcomes.
A similar questionnaire was utilized for the control
group. It was designed to assess sociodemographic traits,
adherence to medication, identification and acceptance
of treatment supporters, alcohol and tobacco use and
its implications during medication, and adequate house
ventilation. Key variables were demographic information
(age, gender, education, occupation, and income),
health status (BMI, sputum results, and comorbidities),
healthcare access (clinic accessibility, waiting times, and
drug availability), and adherence (drug intake, side effects,

and treatment completion). The other variables included
treatment supporter (sharing of the TB status, reminder
to take medication, and the person informed), financial
supporter (the provider of the needed support), and
adequate house ventilation (the household size, number
of windows and doors, number of permanent vents, and
room space). Approximately 30 minutes were allocated to
questionnaire administration.

Additionally, dietary history was self-reported using
a 7-day standard food frequency questionnaire, which
was administered to both groups. In addition to the food
frequency questionnaire, the other questionnaires used
in the study were subjected to a panel of six experts in
the Department of Public Health at the host University
for validation purposes. This was followed by piloting
to refine the participant’s feedback. The reliability of the
questionnaires was tested using Cronbach alpha tests,
and correlation scores of 0.89 and 0.83 were obtained for
the PDI questionnaire and health education outcomes
questionnaire, respectively. The questionnaires were
administered on the day of their recruitment into the
study and six months later. These questionnaires were
administered at the TB treatment sites, where the
participants were enrolled for their medication. All the
questionnaires were research administered.

Data Analysis

The collected data were analyzed using the Statistical
Package for Social Sciences (SPSS), version 23. The normal
distribution of the data for nutrient intake was assessed
using the Kolmogorov-Smirnov test (P=0.27). Descriptive
analyses were conducted to summarize sociodemographic
characteristics and TB treatment outcomes. BMI was
scored based on underweight, normal, and overweight
categories according to the WHO BMI categorization
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indicator (5). Chi-square tests were utilized to explore
associations between sociodemographic factors and
treatment failure. Further, binary logistic regression was
employed to identify key factors associated with treatment
failure. This was accomplished by initially identifying
the significant predictors through univariable analysis,
which were then included in the final model. Adjusted
odds ratios (AOR) and 95% confidence intervals (CIs)
were calculated to assess the strength of these associations.
Moreover, nutrient intake values, including energy,
protein, fat, carbohydrates, vitamins, and minerals, were
compared at baseline and endline for both groups using
means and standard deviations. Furthermore, nutrient
intake changes between control and intervention groups
at baseline and endline were analyzed using a two-tailed
independent t-test. The significance was set at P<0.05 for
all statistical tests.

Results

Response Rate

The baseline response rate was 94% (n=192). Endline
response rate was 91.7% (n=88) and 97.9% (n=94) in
the control and intervention groups, respectively. The
variation between baseline and endline data was a result
of the participant’s loss to follow up for those in the
intervention and both loss to follow up and attrition for
those in the control group.

Sociodemographic Characteristics of Participants During
Positive Deviance Inquiry

The age distribution showed that the majority of
respondents (58.8%) were within the 18-35 age range,
followed by 34.3% in the 36-59 age group. A significant
majority of the respondents were Christians (81.9%)
compared to non-Christians (18.1%). In terms of
gender, 67.6% of respondents were male, while 32.4%
were female. As regards marital status, 41.2% were
married. Additionally, the majority of the respondents
had a primary level of education (40.6%) and were self-
employed (48.6%). Regarding housing, the majority lived
in owned homes (87.5%) and had a monthly income of
82.9% (Table 1).

Characteristics of Participants in the Intervention and
Control Groups at Baseline and Endline

A total of 192 respondents were recruited and divided
into control (n=96) and intervention groups (n=96).
However, attrition occurred during the study, reducing
the number of respondents to 88 in the control group and
94 in the intervention group. There were no significant
differences regarding the sociodemographic and economic
characteristics of the respondents between the intervention
and control groups at baseline and end-line (Table 2).

Treatment Outcomes Among Respondents in the
Intervention and Control Groups
The prevalence of treatment failure in the control group

Table 1. Demographic and Socio-Economic Characteristics of the Respondents
at Positive Deviance Inquiry

Variable Frequency (n=216) Percent
Age

18-35 127 58.8
36-59 74 34.3
>60 15 6.9
Religion

Christian 177 81.9
Non-Christian 39 18.1
Gender

Male 146 67.6
Female 70 32.4
Marital status

Married 89 41.2
Single 93 43.1
Separated 14 6.5
Window/widower 10 4.6
Divorced 10 4.6
Education

Informal education 16 7.3
Primary 88 40.6
Secondary 83 38.5
Tertiary 29 13.6
Occupation

Formal employment 19 8.8
Self-employment 105 48.6
Unemployed 92 42.6
Adequate ventilation

Yes 189 87.5
No 27 12.5
Average monthly income

<5000 Ksh. 159 74
5001-10000 Ksh. 34 15.6
10001-15000 Ksh. 13 5.8
>15001 Ksh. 10 4.6

was high (15.7%), which greatly contributed to the high
proportion, that is, 3.0% of deaths within the group. The
majority of TB patients in the intervention group (90.3%)
were cured compared to the 70% in the control group.
Treatment completion rate and losses to follow up were
high in the control group (6.0% and 4.1%, respectively,
Figure 2).

Factors and Practices Associated With Treatment Failure
While adjusting for age and gender, our results
demonstrated a significant association between treatment
failure and some predictor variables, such as religion,
BMI, TB medication experience, financial treatment
support, treatment adherence supporter, and presence
of comorbidities (Table 3). The findings revealed that
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Table 2. Demographics and Socioeconomic Characteristics of Participants in the Intervention and Control Groups at Baseline and Endline

Baseline Endline
X2 P Value X2 P Value
Variables Control Intervention Control Intervention
n (%) n (%) n (%) n (%)
Gender
Female 31(32.3) 30(31.3) 30 (34.1) 30(31.9)
0.000 1.0 1.869 0.172
Male 65 (67.7) 66 (68.7) 58 (65.9) 64 (68.1)
Age
18-35 60 (62.5) 61 (63.5) 51 (58.0) 59 (62.8)
36-59 29 (30.2) 28(29.2) 0.954 0.621 28(31.8) 27 (28.7) 1.437 0.488
>60 7(7.3) 7 (7.3) 9(10.2) 8(8.5)
Marital status
Married 32 (33.3) 33 (34.4) 28(31.8) 33 (35.1)
Single 51 (53.1) 46 (47.9) 50 (56.8) 46 (48.9)
Separated 5(.2) 7 (7.3) 5.631 0.228 5(5.7) 6 (6.4) 2.756 0.43
Widow/widower 6(6.3) 5(5.2) 4(4.6) 5(5.3)
Divorced 22.1) 5(5.2) 1(1.1) 4(4.3)
Education level
No education 6(6.3) 7(7.3) 5(5.7) 6 (6.4)
Primary 38(39.6) 39 (40.6) 35(39.8) 38 (40.4)
0.233 0.974 5.773 0.123
Secondary 36 (37.5) 37 (38.5) 33 (37.5) 37 (39.4)
Tertiary 16 (16.6) 13 (13.6) 15(17.0) 13 (13.8)
Employment status
Formal employment 16 (16.7) 15 (15.6) 15 (17.0) 15 (16.0)
Self-employment 41 (42.7) 49 (51.1) 3.652 0.302 38 (43.2) 48 (51.1) 3.875 0.144
Unemployed 39 (40.6) 32 (33.3) 35(39.8) 31(32.9)
Average monthly income
0-5000 Ksh. 76 (79.1) 72 (75.0) 72 (81.8) 70 (74.5)
5001-10000 7 (7.3) 14 (14.6) 6 (6.8) 14 (14.9)
4.140 0.247 3.247 0.355
10001-15000 6(6.3) 6(6.3) 5(5.7) 6 (6.3)
>15001 7 (7.3) 4 (4.1) 5(5.7) 4(4.3)
Employment status
Formal employment 16 (16.7) 15 (15.6) 15 (17.0) 15 (16.0)
Self-employment 41 (42.7) 49 (51.1) 3.652 0.302 38 (43.2) 48 (51.1) 3.875 0.144
Unemployed 39 (40.6) 32 (33.3) 35 (39.8) 31 (32.9)

participants who were non-Christians had significantly
lower odds of experiencing treatment failure compared
to Christians (AOR=0.118, 95% CI: 0.0345-0.404,
P<0.001). Similarly, those who were overweight at the
endline were three times more likely to develop treatment
failure in comparison to their underweight counterparts
(AOR=3.515, 95% CI: 1.139-10.844, P=0.029). Patients
with negative TB medication experiences had a higher
chance of treatment failure compared to those with
positive TB medication experiences (AOR=3.080, 95%
CL: 1.139-10.844, P<0.001). Additionally, individuals
without treatment adherence supporters and those who
failed to adhere to medication had significantly higher
odds of developing treatment failure in comparison to
their counterparts (AOR=1.396, 95% CI: 1.053-1.825,
P=0.033 and AOR=2.034, 95% CI: 1.002-7.488, P=0.013,

respectively). On the other hand, participants without
comorbidities were less likely to develop treatment failure
(AOR=0.07, 95% CI: 0.010-0.495, P=0.008). Healthcare-
related factors comprising poor staff attitude and delayed
opening of the TB clinic significantly increased the
chances of developing treatment failure (AOR=0.059,
95% CI: 0.006-0.599, P=0.017).

Nutrient Intake of Participants

The BMI was not statistically different in the intervention
and control groups at baseline and endline (Table 4). At
baseline, energy, protein, and fat intake were comparable
between the control and intervention groups. After the
intervention, the group that received health education and
consumed nutrient-dense meals displayed significantly
higher energy intake (P=0.001), protein intake (P <0.001),
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Figure 2. Prevalence of TB Treatment Outcome for the Control and Intervention Groups. Note. TB: Tuberculosis

Table 3. Multivariate Analysis of Predictors of Treatment Failure Among the
Respondents

Variable AOR 95% Cl1 P Value
Religion

Christian Ref.

Non-Christian 0.118 0.034-0.404 <0.001
Adequate ventilation

Yes Ref.

No 0.312 0.090-1.080 0.066
BMI at the end

Underweight Ref.
Normal 0.372 0.020-6.832 0.506
Overweight 3.515 1.139-10.844 0.029
TB medication experience

Positive Ref.

Negative 3.080 1.609-5.895 <0.001
Treatment adherence supporter

Household member Ref.
Non-household member 1.204 0.740-1.646 0.631
No supporter 1.396 1.053-1.825 0.033
Tobacco and alcohol use

Yes Ref.
No 2.883 0.295-28.170 0.363
Presence of comorbidities

Yes Ref.
No 0.070 0.010-0.495 0.008
Adherence to medication

Yes Ref.
No 2.034 1.002-7.488 0.013
Healthcare-related factors

Yes Ref.

No 0.059 0.006-0.599 0.017

Note. AOR: Adjusted odds ratio; Cl: Confidence interval; BMI: Body mass
index; TB: Tuberculosis.

and fat intake (P<0.0001) compared to the control group.
Although carbon and fibre consumption did not differ
significantly at baseline, the intervention group consumed
both of them notably more at the endline assessment
(P<0.001). Baseline vitamin A-RAE and vitamin C intake
were comparable between the control and intervention
groups. A marked improvement in the consumption of
both vitamins was evident in the intervention group post-
intervention, while the control group showed no such
change (P<0.001). A similar trend was observed with
regard to the intake of minerals, such as zinc (P<0.001)
and selenium (P<0.001).

Discussion

Nearly similar treatment failure rates were found among
our study participants in the control group and those
reported in the literature, which ranged from 5.4% to
15.7% in some areas in Kenya (6). In our study, slightly
lower rates of treatment failure were observed among
participants in the intervention group compared to earlier
studies within similar settings to our study that reported
treatment failure rates of 3.8-4.4 (8). The difference in
our observations could be due to variances in the nature
of the interventions. The earlier studies adopted a single
intervention strategy, whereas our study utilized a
multiple-intervention approach comprising both health
education and nutrient intake. Additionally, as reported
in previous research (12), differences in outcomes among
participants regarding the intervention could be beyond
the specifics of the intervention, including factors such as
race, religion, gender, level of education, source of income,
and level of income. Indeed, our results confirmed an
association between religious beliefs and treatment
outcomes for TB patients. Individuals who identified
as Christian had lower rates of treatment failure, which
conforms to the findings of previous studies, showing
improved treatment outcomes among TB patients who
ascribed to a religious community (20-24). An earlier
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Table 4. Nutrient Intake of Participants at Baseline and Endline for the Intervention and Control Groups

Baseline Endline
Variable P Value P Value
Control Intervention Control Intervention
BMI 20.94+3.01 18.25+2.9 0.163 20.08+3.10 20.76+3.46 0.264
Energy (kcal) 1476.57 +745.14 1410.82+656.77 0.510 1347.06+477.80 2072.62 +680.59 <0.001
Protein (g) 96.42+67.10 81.79+47.76 0.074 87.52+24.36 97.60+£52.70 <0.001
Fat (g) 45.99+34.17 45.88+21.86 0.078 43.61+£13.32 82.89+23.37 <0.001
Cabohydrate (g) 149.37 £86.53 156.63 £50.57 0.101 146.23 +40.25 221.05+56.86 <0.001
Fibre (g) 39.03+£21.80 22.11+£10.29 0.098 9.92+8.13 26.12+12.43 <0.001
Vitamin A-RAE (mcg) 1049.49+690.81 674.11+402.19 0.074 592.97 +£209.44 809.09+397.78 <0.001
Vitamin C (mg) 171.33+£117.99 98.97 +62.64 0.231 32.55+35.29 115.61+£63.72 <0.001
Zinc (mg) 11.72+£10.72 8.08+5.52 0.129 4.00+£4.19 9.32+5.26 <0.001
Selenium (mcg) 58.05+54.30 48.82+32.31 0.142 19.31+£20.99 31.15+3.11 <0.001

Note. BMI: Body mass index.

study indicated that the role of religious communities
in providing consistent social support networks can
persuade adherence to treatment plans and enhance the
overall well-being of patients by offering a sense of hope
(24-26). However, other studies reported the negative
effects of religious beliefs that led to patients abandoning
medical treatment (27,28).

The demanding nature of the TB treatment regimen
involves several drugs taken simultaneously for at least six
months or more. The utilization of drugs for long periods
can be challenging for patients. Our results demonstrated
the critical role of good adherence in achieving positive
TB treatment outcomes. Our findings are in line
with earlier reports, indicating an association among
adherence, treatment adherence supporter, and treatment
outcome (29). However, our study delved deeper into the
nature of this association with regard to the occurrence
of treatment failure among TB patients who adhered to
medication and had adherence treatment supporters.
Existing information showed that good adherence to TB
medication led to a positive outcome (29,30). At the same
time, the same study reported that the consequences of
non-adherence to TB therapy increased the transmission,
morbidity, emergence of treatment failure, drug-resistant
TB, and mortalities. Some of the factors earlier reported
to contribute to non-adherence are limited patient
knowledge, financial difficulties, and adverse drug
reactions (31,32). Some studies demonstrated that health
education on the benefits of adherence, the need for
treatment adherence supporters, and the consequences of
non-adherence were crucial components of TB care that
could play a critical role in addressing challenges leading
to non-adherence and thereby improving treatment
response (12,13). The intervention in the current study
had similar components that could potentially explain
our satisfactory outcomes. Our findings revealed a direct
positive association between adherence to treatment
supporter and non-occurrence of treatment failure, which
corroborates the results of earlier studies (12,13,29,30)
. However, unlike the earlier studies that demonstrated
that having support from family members was strongly

associated with lower rates of treatment failure, the results
of our study confirmed that regardless of the supporter’s
relationship, their involvement significantly reduced
the likelihood of treatment failure. Our results are in
conformity with those of studies by Chen et al, reporting
that having a companion during medication could play
an important role in encouraging, supporting, and
supervising the patient’s medication (33), and Mariani
et al, demonstrating the need for intentional support
for patients on TB treatment (34). Our findings further
emphasized the importance of medication experience
in achieving successful TB treatment outcomes and
minimizing treatment failure. A positive correlation
between medication experience and treatment outcome
was reported in previous studies (27,29). Regarding
comorbidities, our study found that patients with other
conditions experienced poor treatment outcomes, an
observation that is in agreement with the results of earlier
studies, indicating that the presence of underlying disease
was associated with TB treatment failure (30,32). Other
studies reported that HIV co-infection significantly
affected the overall TB treatment success rate and TB-
related mortalities (32,33). It is, therefore, imperative to
understand the health status of TB patients for proper
support. In terms of healthcare-related factors, which
often vary, positive results were observed in treatment
outcomes in our study. The findings of other studies are
in agreement with those of our study, representing that
healthcare-related factors positively contribute to the
realization of positive outcomes (31,35). In our study, this
improvement could be attributed to the presence of skilled
staff, the use of proper health equipment, and the timely
opening of the TB clinics.

In our study, a significant improvement was found
in nutrient intake among TB patients at the endline in
the intervention group. This enhanced nutrient intake
improved BMI from the low levels recorded at baseline
to the normal range at the endline. The improved BMI
status and other important nutrients in turn addressed
undernutrition, which is associated with poor treatment
outcomes among patients with TB (36). Endline BMI
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proved to be a crucial factor in determining treatment
outcomes, with overweight individuals exhibiting
increased susceptibility to treatment failure. This is a
unique finding contrary to the existing evidence, where
overweight has been noted to have beneficial effects
(26-28). Even though in our study, the majority of those
who were overweight had poor medication adherence,
a factor that is reported to result in poor treatment
outcomes (35,36), this discrepancy requires further study
to understand the cause of the anomaly. The increased
energy, protein, fibre, and fat intake observed in the
intervention group at the study conclusion affirms the
importance of nutritional therapy for patients with
active TB. Another research confirmed that active TB,
similar to other infectious diseases, can increase energy,
protein, fibre, and fat requirements by the body (36), thus
explaining the diminished intake of the macronutrients
by the control group at the endline compared to the
baseline assessment. The findings conform to those of
previous studies, indicating that nutritional therapy
potentially contributes to positive health outcomes in
various human pathologies (28,37-38). Our finding
revealed significant improvements in micronutrient
intake, particularly zinc, selenium, vitamin A, and vitamin
C, among the intervention group at endline assessment.
This is attributed to the nutrition intervention and is in
concurrence with previous studies, demonstrating that
micronutrient demand for active TB patients increased
during the first 4 months of treatment, which is an
indication that patients needed food supplementation or
rations for positive treatment outcomes (39,40). Based
on our findings, nutritional intervention is an essential
component in active TB treatment for the realization of
positive treatment outcomes.

Our findings should be interpreted with caution
since we used a quasi-experimental design rather than a
randomized controlled trial. Our choice of study design
may have introduced selection bias, which could affect
the generalizability of the findings. Additionally, the
study did not account for seasonal variations in food
availability and affordability, which could have influenced
the participants’ ability to maintain the recommended
nutrient intake levels.

Conclusion

Our findings revealed that the combination of health
education and nutrient intake is a good strategy for
improving TB treatment outcomes. This approach
addressed the common challenges observed among
TB patients on medication, including low BMI,
undernutrition, non-adherence to medication, negative
medical experience, lack of adherence to treatment
supporter, presence of comorbidities, and poor attitudes
with regard to healthcare services offered at the TB
clinic. These findings highlight the importance of a
comprehensive approach to TB control through an
approach that addresses both the biological and social

aspects of the disease. Further research is needed to
validate these results in diverse settings and to explore the
long-term impact of such interventions. Moreover, future
studies should investigate the cost-effectiveness of these
interventions to inform resource allocation and policy
decisions. By addressing the complex nature of TB and
implementing evidence-based interventions, we stand a
chance to make significant strides in combating this global
health challenge.
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