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Abstract

Kenya is ranked thirteenth of the twenty two high-burden tuberculosis countries in the world and fifth highest in Africa. The majority
of the people affected by TB in Turkana Central District were aged 25 - 44 years, with the peak at 25 - 34 years. No study in the
District Hospital or in the County had targeted establishing nutrition status of tuberculosis patients. Nutritional status is a significant
risk factor for the development of tuberculosis. Tuberculosis increases the body need for energy, protein and the demand for vitamins
and minerals especially vitamins A, Bs and B2 and minerals like iron and zinc and therefore influencing nutrition status. The study
aimed to establish the nutrition status of pulmonary tuberculosis patients aged 25 — 44 years attending TB clinic at Lodwar County
and Referral Hospital, Turkana County, Kenya. A cross-sectional analytical study design was adopted among 242 TB patients, who
were systematically sampled. Purposive sampling was used to select the Lodwar County and Referral Hospital as the location of the
study. BMI, MUAC and skin-fold thickness were measured to determine the nutritional status. Data was analyzed using SPSS version
17 and summarized using descriptive statistics such as frequencies, means, and percentages of the study population. Majority of the
TB patients were undernourished (50.15%, 59.60% and 61.60%) based on BMI, MUAC and Skinfold thickness respectively. The
principal cut-off point used in this study for BMI and MUAC was adopted from WHO 2004 and mean fat percentage interpreted
from Lafayette skin fold reference, 2005. There was a high prevalence of under nutrition among the pulmonary tuberculosis patients

aged 25 — 44 years attending TB clinic at Lodwar County and Referral Hospital, Turkana County, Kenya.
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1. Introduction

Tuberculosis (TB) has affected humanity for more than 4,000
years [*41, It is a common infectious disease and in most cases
fatal. Tuberculosis is viewed in two groupings: active disease
or latent infection. Active TB is an ailment whereby the TB
bacteria are quickly growing and afflicting various organs of
the body whereas latent phase goes undetected most the times.
Active TB occurs during the economically productive years
(19 - 49 years) of people's lives, compromising the earning
capacity 4,

According to Kenya Ministry of Health, 2004, the peak age
group affected by TB for both males and females in 2004 in
Kenya was 25 - 34 years. Turkana Central District Health
Report, April 2011 indicated that the majority of the people
affected by TB are aged 25 - 44 years, with the peak at 25 - 34
years. Pulmonary tuberculosis is the most common form,
accounting for about 80% of the total cases, and it manifests
itself with signs and symptoms such as a chronic cough, pain
in the chest, hemoptysis, weight loss, sweats, weakness and
fever; these have negative implications on nutrition status.
Nutritional status is one of the critical determinants of
resistance to TB infection where those with nutritional
deficiency are associated with an impaired immune function
and therefore, at a higher risk. Malnutrition enhances the
development of active TB and once it develops it makes the
nutrition state of the body worse [1%,

TB depresses dietary intake by lowering the appetite and
thereby influencing the nutritional status 2. TB drugs tend to

induce negative nutrient-drug interaction further depressing
the intake and therefore influencing the nutrition status [,
Socioeconomic status is a major indicator of nutritional status
21, The risk of malnutrition can be divided into disease-related
factors, including TB that reduce intake despite the availability
of foods and inadequate availability of food, quality or
presentation of food, which influence the nutrition status €,
Wasting is associated with increased mortality in those with
active TB. In a study of 1,181 newly diagnosed TB patients in
rural Malawi, 57% were underweight (BMI <18.5), including
21% with BMI<16. A BMI 17.0, indicating moderate to severe
malnutrition, was associated with a two-fold increased risk of
early death [*3l, Advanced lung disease was associated with low
BMI and fat mass in another Malawian study [,
Undernutrition contributes to TB morbidity and increased
mortality in those with active TB. Thus promoting good
nutritional status through imparting knowledge on good
dietary practices and economic empowerment can be a strategy
to mitigate poor nutritional status.

2. Materials and methods

A cross-sectional analytical study design was adopted.
Nutrition status and associated risk factors such as
demographic, social-economic and health factors were
investigated. The study was conducted at Lodwar County and
Referral Hospital (LCRH), which is located in the Central
Division, Turkana Central District of Turkana County.

The study targeted pulmonary TB diagnosed patients aged 25-
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44 year. High prevalence of tuberculosis was recorded in this
group in Turkana County. Pulmonary TB diagnosed patients
aged 25 - 44 years who were affected by other chronic diseases
were excluded as these would affect their nutritional status.
Calculation of the desired sample size was done using the
Cochran (1963) formula as cited by Fisher et al. (1998), and a
sample size of 240 was attained. Due to the possibilities of
non-response, 10% was added to make a sample size of 264.
LCRH was purposively selected. Systematic sampling was
used to select subjects. 3™ case in the population frame was
selected for inclusion in the sample until 242 subjects were
attained.

Reconnaissance visits were made to the study area in order to
familiarize with the place and to meet the medical officer of
health for Turkana County as well as the medical
superintendent of Lodwar County and Referral Hospital and
other relevant officers on the ground to help mobilize the
respondents. The researcher explained the nature of the
research to the medical officer of health, medical
superintendent and health officers in charge of TB clinic at
Lodwar County and Referral Hospital. Three research
assistants with nutrition background were trained for three
days on the objectives of the study, survey methodology,
anthropometric measurements and interviewing techniques.
The research team with the assistance of a nurse on duty
identified the TB patients aged 25 - 44 years by verifying the
age from a national identity card, calendar of event and health
records. A face to face interview was conducted and
anthropometric measurements taken after seeking consent and
assuring the respondent of confidentiality.

Anthropometry measurements (weight, height, MUAC and
skin fold) were taken using bathroom scale, Stadiometer, adult
MUAC tape and Lafayette skin fold calipers respectively.
Anthropometric measurement, weight and height was taken as
recommended by WHO (2004). Height was taken while
standing on a level ground and barefooted and the
measurement was read and recorded in meters to the nearest
0.1 cm. The weight of respondents was taken while they stood
on the weighing scale wearing light clothing with no shoes.
The measurements were recorded to the nearest 0.1kg.
Mid-upper Arm Circumference (MUAC) measurements were
taken at the mid of the left arm, midway between the acromion
process of the shoulder and olecranon process of the elbow.
The palm was placed on the stomach to relax the arm and keep
it at a right angle to the body. The midpoint was then marked,
and the circumference taken with the arm falling loosely at the
side of the body. The readings were recorded in centimeters to
the nearest 0.1cm.

Skin fold measurements were taken using a Lafayette skinfold
callipers as explained in the Lafayette instrument skinfold
caliper (ii) user’s manual (2005). The skin fold measurements
were taken in three sites for male (chest, abdominal and thigh)

and women (thigh, triceps and suprailium).This was done by
marking each site carefully with all marks on the right side of
the body, and then the fold of skin and underlying
subcutaneous adipose tissue was grasped between left thumb
and index finger. The side of the fold was roughly parallel and
the grasp was about 2.0 cm above the place the measurement
was taken, and gently held with the thumb and forefinger
placing the jaws of the callipers perpendicular to the length of
the fold and measure the skinfold thickness to the nearest 0.1
mm. The actual measurement from the calliper was read about
3 seconds after the calliper tension was released and recorded
to the nearest 0.1mm. The researcher checked all
questionnaires to ensure completeness and utmost clarity with
the help of research assistants. Data was coded, entered,
cleaned and analyzed. Anthropometric data were analyzed
using SPSS version 17.0 computer package; the indices of
interest were BMI, MUAC and skin fold thickness. The WHO
cut-off points ™ were used to interpret the nutritional status of
the adults for BMI and MUAC while Lafayette Skinfold
Manual (2005) was used to interprete the body fat percentage.
Permission was sought from the graduate school of Kenyatta
University and approval to carry out the research was granted.
Clearance was obtained from Kenyatta University Ethics
Review Committee. A research permit was obtained from
National Commission for Science, Technology and Innovation
and the authority to conduct research was obtained from
Lodwar County and referral Hospital). A signed consent by
respondents was required before taking the anthropometric
measurements. Confidentiality was maintained.

3. Results

3.1 Nutritional status of the study respondents

Nutritional status of TB patients was determined using body
mass index (BMI), mid-upper arm circumference (MUAC)
and the skin fold thickness.

3.1.1 Classification of nutritional status of tb patients by
Body Mass Index

In this study, the highest BMI for male and females were 24.8
and 26.16 respectively, with the minimum BMI being 13.11
for both males and females. The mean BMI was 18+2.3511
and 18+3.1066 for male and female respectively. The study
revealed that no males were overweight, but 4% of females
were overweight. The study findings showed that about half of
males (53.7%) and females (46%) were of normal nutritional
status, with mild malnutrition/thinness at 19% and 17% male
and female respectively. According to this study (18.2%) of
TB patients were severely thin where 13.4% belonged to male
gender and 23% of females. In general, about 48.2% of TB
patients attending Lodwar TB clinic were found to be
underweight. Table 1. Shows the distribution of nutritional
status of TB patients by BMI.

Table 1: Classification of nutritional status by BMI

R Cut off points Male Female Total
Classification of BMI N=142 % N=100 % N=222 %
Severe thinness <16.00 19 13.4 23 23 42 18.2
Moderate thinness 16.00 - 16.99 20 14.1 10 10 30 12
Mild thinness 17.00 - 18.49 27 19 17 17 44 18
Normal range 18.50 - 24.99 76 53.7 46 46 122 49.8
Overweight >25.00 0 0 4 4 4 2

*The cut-off points were adopted from WHO 2004
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3.1.2 Classification of nutritional status by MUAC

The study found out that the lowest MUAC in centimeters
obtained for men and women are 12 cm and 13cm respectively,
while the maximum was 25.1 in male and 25cm in females.
The average MUAC were 18.8301+ 2.60 and 19.5405+ 2.91
for men and females respectively. 40.5% of TB patients were
identified to be of normal nutritional status with the majority

(59.5%) being undernourished. Nearly the same percentage
was noted for those who were of normal nutritional status, both
male (40.8%) and females (40%). Of those undernourished,
31% had moderate acute malnutrition while 28.5% had severe
acute malnutrition. More women (31%) than men (26.8%)
were found to be severely acutely malnourished as shown in
Table 2.

Table 2: Classification of nutritional status by MUAC

Classification by MUAC

Cut-off points for MUAC (cm)

Total
N=242 %

Female
N=100 | %

Male
N=142 %

Normal

>22.1 (Women), >23.1 (Men) 58 40.8 40 40 98 40.5

Moderate acute malnutrition

>21.410<22.1 (Women)

46 324 29 29 75 31

>22.4 and<23.1 (Men)

Severe acute malnutrition <21.4 (Women),

38 26.8 31 31 69 28.5

< 22.4 (Men)

Source: this table is showing the data from study against the cut-off points adopted from WHO 2004.

3.1.3 Classification of nutritional status by Skin Fold
Thickness

Classification of nutritional status was done using skin-fold
thickness. Men’s total skin-fold from the chest, abdominal and
thighs were obtained while women’s total skin-fold from thighs,
triceps and suprailium. The Mean of total skin-fold for male and
female were 17.87 = 4.64 % and 24.00 £ 7.29 % respectively.
The study also found out that the maximum of total skin-fold for
males was 35.15 mm while that for females was 44.00 mm.
Males recorded the lowest total skin-fold measurement (9.6 mm)
compared to females who had 11.95 mm as the lowest measure.
The total skinfold measurement were used to establish the
percentage fat of the study respondents where mean fat
percentage for male and female were 5.76 £2.53 and 10.41 +4.29
respectively. Based on skin fold thickness, 18.1% males and
20% females were severely malnourished while 50.1% male and
35% female being moderately malnourished.

3.1.4 Comparison of the Nutritional Status of Different
Anthropometric Indicators

Tuberculosis patients found to be undernourished based on Body
Mass Index (BMI < 18.5 kg/m?) was 48%, which was less than
the one found using Mid Upper Circumference (MUAC; males
< 23.1cm & females < 22.1cm) at 59.5% and 61.6% from
percentage body fat (% body fat; males < 10% & and females
20%) established from the skin fold thickness. Generally 57% of
the TB patients were undernourished.

4. Discussion

4.1 Nutritional status of TB patients

Determination of nutritional status of TB patients is important to
identify those at risk, improve their nutritional statuses and
prevent any complications associated with malnutrition.
Malnutrition could occur in different forms and degrees that
could be over-nourished or under-nourished. As mentioned
earlier, nutritional status in this study was measured by use of
BMI, MUAC and skinfold thickness. The findings showed that
about half of males and females were mild and severely
undernourished. These findings agree with another study done
in Tanzania B! in which it was found that patients with a co-
infection of TB and HIV had a lower BMI than those suffering
from HIV/AIDSs only. The study further highlighted that
undernutrition enhances susceptibility to TB infection and even
exacerbates it. In another study by Zachariah (2002), the results

indicated that malnutrition has an association with severe
pulmonary manifestations of TB disease and poorer outcomes
after TB therapy.

Just like in BMI, MUAC and skinfold thickness pointed out that
a significant portion of the population were undernourished.
MUAC as indicators of nutrition showed that the majority of TB
patients were undernourished. The study agrees with two other
studies done in India and Malawi among TB patients. In
Ethiopia, study done by Meressa, et al. (2015) found out that the
majority of TB patients were malnourished. As for Malawian,
78% were malnourished [, Skinfold thickness measures
amount of fat under the skin. Patients with lower than the mean
averages in the study were considered undernourished.
Nutritional status by skinfold concurred with those of BMI and
MUAC in that majority of TB patients were undernourished at
the time of the study.

It is accepted that malnutrition is a risk factor for TB ™. This
research found out that a good number of study participants were
undernourished which might have contributed to the severity of
the TB infection in the study population. Inadequate dietary
intake is due to patients’ inability to access adequate nutritious
food thus causing malnutrition.

8 found out that the risk of malnutrition can be divided into
disease-related factors, including TB that reduce intake despite
the availability of foods and inadequate availability of food,
quality or presentation of food which reduces intake and
therefore affecting the nutrition status of the patients. This
research found that the respondents’ Majority of were
undernourished and this could be related to the TB disease itself.

5. Conclusions

There was a high prevalence of under nutrition among the
pulmonary tuberculosis patients aged 25 — 44 years attending TB
clinic at Lodwar County and Referral Hospital, Turkana County,
Kenya.
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