RELATION SHIP BETWEENCANCER TREATMENT NUTRITION RELATED SIDE
EFFECTSANDNUTRITION STATUS AMONG ADULT CANCER PATIENTS: A CASE OF
TEXAS CANCER CENTER, KENYA.

ABSTRACT

Background:Advancements in research and technology have expanded the array of available cancer
treatment options. Nonetheless, these treatments may adversely impact the overall health of patients. The
specific influence of each treatment option or their combined effects on cancer patients remains unclear in
Kenya. Each person's medical history, diagnosis, and response to treatment are unique; so, are they. There
may be severe, minor, or no side effects.Various nutrient-related side effects of cancer are experienced by
these patients, and they includediarrhea, vomiting, altered taste and odor, discomfort when eating, nausea,
and appetite loss. These eventually influence the nutritional status and quality of life of these patients.
Among the adverse effects of cancer treatment are dry mouth, vomiting, diarrhea, nausea, loss of appetite,

fatigue, and constipation.

Methods:Employing an analytical cross-sectional study design, the:research involved 384 participants
selected through systematic sampling. Data collection utilized semi-structured questionnaires to obtain data
on cancer treatment nutrition-related side effects. Quantitative:data analysis was conducted using STATA
version 17, incorporating descriptive statistics such as mean, mode, andpercentages. Logistics regression
(Crude odds ratio- COR) was done to. explore,any existing significant relationship between cancer treatment
nutrition-related side effects and nutrition status, whereby a p-value of less than 0.05 depicted the existence

of a significant association at a confidence interval of 95%.

Results: The study identified a prevalence of 34% (n=129) for nutrition-related side effects among the 384
respondents. Among these, side effects, decreased appetite was the most prevalent main symptom (n=49,
38%), while nausea was:the:least experienced main symptom (n=14, 11%). A significant relationship
(p=0.002) was established between nutrition-related side effects of cancer treatment and the nutrition status
of the study respondents (COR=1.33; 95% CI=0.50,3.57).

Conclusion:Prompt management of nutrition-related side effects of cancer treatment is crucial to ensure

optimal,treatment outcomes and enhance the overall quality of life for cancer patients.

BACKGROUND OF THE STUDY

Cancer can originate from any part of the body, and when abnormal cells proliferate uncontrollably, they
disrupt the normal functioning of cells, impairing the body's optimal function (American Cancer Society,
2015). Globally, cancer stands as the leading cause of death, claiming 10 million lives annually, with one in
six deaths attributed to cancer (WHO, 2020). In 2020, there were 18.1 million cancer cases worldwide, with

9.3 million occurring in men and 8.8 million in women. Africa reported 1.1 million new cancer cases and
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711,429 cancer-related deaths, with a prevalence of 2.2 million cases. In Kenya, the cancer incidence rate is
47,887, resulting in 32,987 cancer-related deaths (WHO, 2020). Cancer encompasses around 100 types,
named after the tissue or organ of origin or based on the cells forming them (National Cancer Institute,
2015).

Treatment options for cancer, including surgery, radiotherapy, chemotherapy, immunotherapy, targeted
therapy, hormone therapy, and stem cell transplant, vary depending on the cancer stage and type (National
Cancer Institute, 2017). These treatments, along with cancer itself, can induce both short-term and long-term
side effects affecting the nutritional status of cancer patients. Side effects may include weight gain, weight
loss, anemia, loss of appetite, fatigue, hair loss, and diarrhea, among others (Cancer Research UK, 2017).
Consequently, cancer patients are among the most undernourished populations.Changes in appetite signals
may lead to appetite loss in cancer patients (Maasberg et al., 2017). Body composition assessment can detect
malnutrition, with a significant percentage of cancer patients exhibiting minimal lean body mass, indicative
of malnutrition. Considering the limited information on cancertreatment-related variables, this study aimed
to evaluate the prevalence of cancer treatment-related nutrition side effects of adult cancer patients attending

the Texas Cancer Center.

METHODS

Study Site

The research was conducted at the Texas Cancer Center, chosen based on the study population's
characteristics and objectives. Located. in Nairobi County on Mbagathi Way, Nairobi West, the facility offers
comprehensive cancer services, and it boasts.a multidisciplinary team providing holistic patient care.
Research Design

An analytical cross-sectional study design was-employed to explore the prevalence of nutrition-related side

effects of cancer treatment in cancer patients.

Target Population

The target population comprised cancer patients, while the accessible population was adults (aged 18 and
above) with stage I, I1, 111, and 1V cancer, seeking treatment at the Texas Cancer Center. This sample aimed
to assess nutrition-related side effects of patients undergoing cancer treatment.

Inclusion Criteria: All adult outpatients and inpatients diagnosed with cancer at the Texas Cancer Center
who consented to participate were included in the study.

Exclusion Criteria: Critically ill patients and those meeting the inclusion criteria but unable to participate due
to other commitments were excluded from the study.

Sample Size



The sample size was determined using Cochran's formula for an infinite population, resulting in 384
participants. Purposive sampling was used to select the study site, while systematic random sampling was
employed to select participants based on a predetermined interval of every 2 participants. This was
established following the number of patients who attend Texas Cancer Center monthly (900 patients), the
number of patients who visit the facility daily (30 patients), and the expected duration of data collection (30
days).

Data Collection Instruments

Data collection utilized a semi-structured questionnaire to collect data on the main nutrition-related side
effects of cancer treatment among cancer patients.

Data Collection Procedures

The participants were asked if they had experienced any side effects that may.have affected their food intake
and practices since the start of treatment. The side effects that were assessed were reduced appetite,
vomiting, diarrhea, and nausea. The duration of when the participant.experienced these nutrition-related side
effects, and where they sought treatment if they did was also captured.

Validity and Reliability of Data Collection Tools

Data collection tools were pre-tested and validated by a panel,of experts, while reliability was assessed
through the test-retest method.

Data Analysis and Presentation

The questionnaires were reviewed to assess' if thenutrition-related side effects data was well completed
(reduced appetite, nausea, diarrhea, and vemiting).  Data analysis involved descriptive statistics, using
STATA version 17. Findings were presented through tables and graphs.

Ethical Considerations

Ethical approval was obtained from the Mount Kenya Institutional, Scientific, and Ethical Review
Committee (MKU/ISERC/2685), -and permissions were sought from the Texas Cancer Center and
NACOSTI (Reference number: 247263). Informed consent was obtained from participants, confidentiality
was maintained, and, participants had the right to withdraw from the study. The research adhered to ethical

guidelines.

RESULTS

The response rate of the respondents

This study obtained a complete response from all expected participants, amounting to 384 individuals,
representing a 100% response rate. This met the minimum sample size requirement without requiring
adjustments to compensate for non-responses.

Prevalence of cancer treatment nutrition-related side effects of the respondents
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Of the 384 respondents who participated in the study, a third of them 34% (n=129) experienced nutrition-
related side effects following the start of cancer treatment. Among this group of respondents, 68 (53%)
received treatment at Texas Cancer Centre, 60 (47%) participants sought treatment from public health
facilities, whereas only 1 of the participants did not seek treatment after experiencing nutrition-related side
effects of cancer treatment. Reduced appetite was the most common of the main symptoms as it was
experienced by 38% (n=49). The least experienced side effect of cancer treatment was nausea which
accounted for 11% (n=14) of the study population.

Prevalence of Cancer treatment side effects
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Figure 1. Nutrition-related side effects of cancer treatment

The main side effects of the respondents were further classified into decreased appetite, vomiting, diarrhea,

and nausea as shown in Figure 2:
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Figure 2. Prevalence of main treatment nutrition-related side effects of the respondents

Nutrition status of the respondents
More than half the respondents 59% (n=227) were malnourished, with a significant proportion of this 28%
(n=108) being overweight. An average BMI of 25.01<g/m2 + 4.25SDwas established.
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Figure 3. Nutrition status categories of the respondents 4

In broader classifications, of the 384 study participaf/{fs, 41% (n=157).0f the participants had a normal
nutrition status while 59% (n=227) of the participéﬁts wé(é %ai&ogrished (Figure 4).
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Figure 4. Nutritionstatus of the respondents

Relationship between nutrition status and cancer treatment nutrition-related side effects

A significant relationship (p=0.002) was obtained between nutrition-related side effects of cancer treatment
and the nutrition status of the study respondents (COR=1.33; 95% CI=0.50,3/57).

Table 1. Relationship between nutrition status and nutrition-related side effects of cancer treatment
Variables Malnutrition COR(95%Cl) Pvalue
Yes No

Comment [DK1]: Clarify the statement as it
is only for diaahea




Main Treatment side effects

Reduced appetite 137 14 0 1
Vomiting 68 121 1.20(0.48,3.03) 0.696

Diarrhea 17 13 1.33(0.50,3.57) 0.002

Nausea 5 9 0.93(0.30,2.86) 0.903
DISCUSSION

Prevalence of cancer treatment nutrition-related side effects of the respondents

The results of this study depicted a lower prevalence rate of nutrition-related side effects of cancer treatment
in comparison to the pooled prevalence rate obtained by Agbejule in 2021, which showed that, despite the
prevalence of nutrition-related side effects of cancer varying between 14% to 100%, the average pool was
around 52% among cancer patients in Nigeria. This study's rate was also lower when compared to Kawakita
et al., 2016 study that found the prevalence of nutrition-related side:effects being 53.1% following a total
dose of opioid prescribed and taken during cancer treatment. Moreover, .in another study done among three
hundred and sixty-nine respondents, the prevalence of self-reported oral side effects of cancer treatment was
89.70% (Wong, 2014). The high prevalence rates reported by Wong could have been attributed to the fact
that oral side effects cover a multitude of side effects. inclusive of those that are nutrition-related. The high
rates could also have been a result of the study population not:being knowledgeable of the side effects that
could be classified as oral, thus reporting additional side effects as well, since the data collection technique
was through self-report. In a study donesusing;98 respondents receiving chemotherapy, 41% reported at least
mild anticipatory nausea, while for 24% this was.a.moderate to severe problem (Gupta et al., 2017). In a
study by Persson et al., (2002), 71% of the study population who were undergoing chemotherapy
experienced vomiting. These side effects among the study participants could be attributed to the rapidly
dividing cells in the digestive.system, including the cells in the lining of the stomach and intestines, which
results in nausea, vomiting, diarrhea, and loss of appetite. Worsening disease prognosis and disease

progression also. compromise the‘food intake thus leading to more nutritional complications (Zaloga, 2018).

Decreased appetite could be a more common main symptom than nausea in this study due to cancer affecting
the bodys metabolism and appetite-regulating mechanisms, leading to a decreased desire to eat.
Additionally, cancer treatments such as chemotherapy and radiation therapy can cause gastrointestinal side
effects like nausea, vomiting, and changes in taste perception, which can further contribute to decreased
appetite. However, nausea may be managed more effectively with anti-nausea medications, whereas
addressing decreased appetite can be more challenging as it involves addressing the underlying causes and
may require multiple approaches including dietary modifications, nutritional support, and supportive care
interventions. Moreover, psychological factors such as anxiety, depression, and the emotional burden of a
cancer diagnosis can also impact appetite (Tubert et al., 2021). This study depicts the possibility of having

lower prevalence rates of nutrition-related side effegfs among cancer patients receiving treatment. This could

{ Comment [DK2]: Mention p value




be a result of the early introduction of antiemetics to prevent the worsening of some of the nutrition-related
side effects such as vomiting. Seeking treatment on the onset of these side effects could therefore be a good

precautionary measure.

Relationship between nutrition status and cancer treatment nutrition-related side effects

Logistics regression established that cancer treatment nutrition-related side effects had a significant
relationship (p=0.002) with the nutrition status of the study respondents (COR=1.33; 95% CI=0.50,3.57).
Similarly, Wei et al.,2018 found that most cancer patients experienced colitis and diarrhea as a result of
being on cancer treatment. These effects began six weeks after the commencement of treatment and
continued up until four months following the end of treatment (Wei et al., 2018). This eventually‘contributed
to poorer nutrition status among the respondents of that study. Moreover, in.a study carried out in 2018 by
Brown et al, nutrition-related side effects like vomiting and diarrhea in cancer patients stemmed from the
inflammatory state of the body that subsequently led to weight loss::In a study.by Mattox, 2017, he
emphasizes the importance of nutrition assessment before the start of treatment:in cancer patients to prevent
the decline in quality of life, which results from malnutrition which could have been preventable. However,
these results differed from those obtained by Marx et al., 2016 in:a, study to determine the association
between nutrition status and chemotherapy-induced: nutrition adverse events among gastric cancer patients

where he found that there was no association between these two.variables.

Nutrition-related side effects of cancer represent a significant challenge for cancer patients, arising from both
the aggressive nature of treatments like chemotherapy, radiation therapy, and surgery and the metabolic
alterations induced by the disease itself (Pedrazzoli et al., 2021). These side effects encompass a spectrum of
symptoms that profoundly affect patients' ability to maintain adequate nutrition and overall well-being. Loss
of appetite, a common occurrence among cancer patients, can result in decreased food intake and nutrient
deficiencies. Similarly, taste changes, often described as metallic or bitter sensations, can diminish the
pleasure of eating and further reduce dietary diversity. Nausea and vomiting, prevalent side effects of
chemotherapy, can disrupt meal consumption and lead to malnutrition if not managed effectively. Mouth
sores and difficulty swallowing, frequently encountered with head and neck cancers or as a consequence of
radiation therapy, present formidable barriers to adequate nutrition, causing pain and discomfort during
eating. Gastrointestinal disturbances such as diarrhea or constipation can impair nutrient absorption and
exacerbate nutritional deficits (Marissa et al., 2015). Moreover, cancer-related fatigue, a pervasive symptom
experienced by many patients, can sap energy levels and diminish the motivation to prepare and consume
meals, contributing to malnutrition risk. By addressing these challenges through a combination of dietary
counselling, symptom management strategies, nutritional supplementation, and psychosocial support,
healthcare providers can strive to mitigate malnutrition risk, optimize treatment outcomes, and improve the
quality of life for individuals navigating the complex terrain of cancer therapy.

This relationship was adjusted against theeconomic r?md sociodemographic factors.



CONCLUSIONS AND RECOMMENDATIONS

Conclusion

The prevalence of nutrition-related side effects was 34% among the study participants, with decreased
appetite being the most common main symptom. A significant relationship was also established between
nutrition related side effects of cancer treatment and nutrition status.

Recommendations

Investigating drug-nutrient interactions is essential to understand how cancer treatment drugs affect nutrition
status. Interventional studies are needed to gauge the effectiveness of weekly nutritional.assessments in
identifying patients at risk of malnutrition. Moreover, assessing healthcare -professionals*‘knowledge

regarding nutritional deficiencies and basic nutrition assessment of cancer patients warrants further research.
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