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Abstract

Background The global burden of neoplasms of digestive organs (NDOs) is on the rise. Various stakeholders have
made significant efforts to ensure access to effective and relatively safe chemotherapy for the treatment of NDOs.
However, the use of cancer chemotherapy has been associated with drug therapy problems (DTPs). These potentially
compromise desired treatment outcomes. There is limited knowledge among stakeholders regarding the burden of
DTPs among patients on cancer chemotherapy in Uganda.

Method This was a cross-sectional study which enrolled 196 participants with NDOs. It was conducted at Uganda
Cancer Institute (UCI), Mbarara. Data was collected using a questionnaire and checklist. Data analysis was performed
using Statistical Package for Social Sciences (SPSS) version 22.0. The prevalence of DTPs was expressed as a percentage
of the sample size. Factors associated with occurrence of DTPs were analyzed using logistic regression. Variables

with p-values less than 0.25 at univariate analysis were subjected to multivariate analysis. Variables were considered
statistically significant if p-values were less than 0.05 at 95% confidence interval.

Results Out of 196 participants 86 (43.9%) experienced DTPs. The most common DTPs were: need for additional
therapy (135/535, 25.2%), unnecessary drug therapy (86/535, 16.1%) and adverse drug reactions (ADRs) (86/535,
16.1%). On performing logistic regression, female gender (aOR: 2.11; 95% Cl: 1.01-4.42, p=0.047), unemployment
(@aOR: 7.17;95% Cl: 1.31-39.02, p=0.023) or older age (@OR: 2.67; 95% Cl: 1.31-5.47, p=0.007) were significantly
associated with occurrence of DTPs.
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Conclusion This study demonstrates that the use of cancer chemotherapy to achieve desired therapy outcomes
among patients with NDOs is still challenged by DTPs. The findings are suggestive of a gap in rational medicines use

in the treatment of cancers in a LMIC setting.

Keywords Drug therapy problem, Neoplasm of digestive organ, Cancer, Chemotherapy

Background

Globally 4.8 million new cases and 3.4 million deaths
from neoplasms of digestive organs (NDOs) were docu-
mented by the year 2018. This contributed to approxi-
mately 26% of all new cancer cases and 35% of all cancer
related mortality worldwide [1]. In Uganda the preva-
lence of NDOs ranks second after prostate cancer among
males and third after cervical and breast cancers among
females [2, 3]. According to WHO classification, NDOs
include cancers of the; esophagus, liver, stomach, gall-
bladder and bile duct, pancreas, small bowel, colon, rec-
tum and anus [4]. Of these the commonest in Uganda are
cancers of the; esophagus(28.8%), liver(25.8%) and stom-
ach (18.4%) [5].

Risk factors such as older age, alcohol use, tobacco use,
infectious causes, diet with carcinogenic contaminants
and obesity account for over half of all the NDOs. In fact,
it has been observed that variations in the occurrence of
these risk factors have been widely associated with nota-
ble temporal changes in incidences of the primary kinds
of neoplasms [1, 6]. NDOs are largely prevalent among
older adults with more than half of the incidence occur-
ring among individuals above 75 years. It is also impor-
tant to note that most diagnoses of NDOs among older
adults are made at advanced stages of the cancers [7].

DTPs are unfavorable patient experiences while on
drug therapy which may compromise desired treatment
outcomes [8]. They include; unnecessary drug therapy,
adverse drug reactions, need for additional drug therapy,
dose too high, dose too low and noncompliance [8-10].

Unnecessary drug therapy was defined as patient being
prescribed a drug without an indication for the drug at
the time, use of many drugs for treatment of a condition
that could be resolved with non-drug therapy or fewer
drugs. Use of drugs of addiction, recreational drugs and
treating avoidable adverse reaction was also considered
unnecessary drug therapy. Needs additional therapy was
defined as evidence-based requirement to start therapy
for a condition that is not being treated, for prophylactic
purposes or to take advantage of synergistic effect of add-
ing another drug. Ineffective drug therapy was defined us
a patient being prescribed a drug product that is unable
to achieve the desired treatment outcomes. Dosage too
low was defined as; a prescribed dose being below the
therapeutic dose, the prescribed dosage interval being
longer than is appropriate to produce the desired thera-
peutic response or the duration of the prescribed drug
therapy being shorter than what is appropriate. Adverse

drug reaction (ADR) was defined as a noxious and unin-
tended effect of drug which occurs at doses normally
used in humans for prophylaxis, diagnosis or therapy of
disease or for the modification of physiological function.
Dosage too high was defined as the prescribed dose being
more than is appropriate, the dosing frequency being too
short for the patient or duration of drug therapy being
longer than the appropriate length of time [11].

Generally, DTPs are a major public health concern
which have had an upward trend over the years. Despite
half the number of DTPs being avoidable, they cause
5-10% of hospital admissions [12]). DTPs are a global
concern, both in low-income economies and high-
income settings. In the USA, the prevalence of DTPs
has been estimated to be 89.5% [8]. In Spain drug related
mortality has been observed to be as high as 18.4% [13].
A systematic review demonstrated that the average fatal-
ity rate for patients hospitalized from DTPs in Africa was
approximately 5.7% with an average rate of 2.7% [14].
DTPs significantly increase financial cost of health care.
For instance, in Europe treating a patient who develops
an ADR may cost between €174 and €8,515 [15].

Chemotherapy plays a significant role in management
of NDOs and other cancers. However, cancer chemo-
therapy has been associated with numerous DTPs [16,
17]. DTPs can be responsible for prolonged hospitaliza-
tion, increase in overall health care expenses and patient
mortality [12]. In Uganda the burden of NDOs ranks
highly after cervical and breast cancers in females and
prostate cancer in males [2]. During patient therapy
DTPs may impede achievement of desired treatment out-
comes among patients with NDOs. In light of this there is
need for clinicians and researchers to study the burden of
DTPs among patients on treatment for highly prevalent
cancers like NDOs.

Methods

Study aim

To assess prevalence and factors associated with DTPs
among patients with NDOs at UCI Mbarara, south-west-
ern Uganda.

Study design
This was a cross-sectional study where quantitative
methods of analysis were applied.
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Study setting

The study was conducted at UCI Mbarara a public, spe-
cialized, tertiary care medical facility owned by the
Uganda Ministry of Health. Located in the city of Mbar-
ara, UCI Mbarara is a cancer treatment, research, and
teaching center affiliated with the Mbarara University
School of Medicine and the Mbarara Regional Referral
Hospital. The UCI Mbarara has two units, the pediatric
and adult units. The pediatric unit accommodates 20
beds and so does the adult unit. These facilities were cre-
ated in 2017 and provide cancer patients with both inpa-
tient and outpatient care. In addition, the UCI Mbarara
employs five nurses, one pharmacist, two oncologists,
and one oncology pharmacist [18].

Characteristics of participants

Study population

All patients who visited UCI Mbarara between Septem-
ber 2023 and December 2023 were included in the study
population. The study included all patients aged 18 and
above with confirmed NDO who were prescribed at least
one antineoplastic medication from UCI Mbarara dur-
ing the study period. The study excluded those patients
with NDO who had not yet begun taking an antitumor
medication. The study also excluded patients who were
unable to communicate and those who were transferred
or released within 24 h of being included.

Sample size calculation
Utilizing a single population proportion calculation,
the sample size for the study was calculated using the
Cochrane formula: n, = Z*P(1-P)/d>.

Where;

n = sample required.

Z= critical value for 95% confidence interval (1.96).

d is the precision. (5%) = 0.05,

P= prevalence rate=71% (0.71) Adopted from a study
done in Ethiopia [19].

n, = 1.96°x 0.71(1-0.71)/0.05> = 317participants.

The UCI Mbarara serves a total of 400 cancer patients
which is less than 10,000 therefore, the finite population
correction formula was applied;

no

T (o — 1) /N)

Where:

N is the size of the population.

n is the actual sample size.

n=317/1+ ((317-1)/400) =177participants.

On adding 10% of the sample size for contingency an
actual sample size of 196 participants was obtained.
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Sampling method

Files of patients who met the study criteria were arranged
in ascending order using patient file numbers. Systematic
sampling was used for selection of participants. From the
stack of files every second file was chosen to obtain the
sample size.

Data collection methods and procedures
Consent of study participants was obtained in writing.
Data was collected using a pretested questionnaire and
checklist. The questionnaire was used to interview par-
ticipants while the checklist was used to obtain data from
patient files. Adherence to medication was assessed using
questions adopted from Hill-Bone medication adherence
scale [20]. Only patients whose drug therapy was indi-
cated and safe were assessed for adherence to medica-
tion. Males and females were considered non-adherent
if they scored<29.1 and <32.3, respectively [20]. The
Naranjo scale was used to assess causality of suspected
adverse drug reactions. A physician confirmed that the
event is not of any other cause except the drug in ques-
tion. Cases where causality score was at least 9 were
described as definite, a score of 5 to 8 was described as
probable while 1 to 4 was described as possible [21].
Drug therapy problem was defined as an unfavorable
occurrence experienced by a patient and is associated
with drug therapy [11] . DTPs may actually or potentially
impede achievement of set goals of therapy. For purposes
of this study UpToDate application was used as a refer-
ence tool for drug information necessary for diagnos-
ing DTPs. The pharmacist who was also the principal
investigator made the diagnosis of DTPs. A physician on
the research team confirmed that prescriptions that the
pharmacist determined had DTPs did not, in fact, have
any clinical justification for not following standard treat-
ment protocols. This is because clinicians may not always
document reasons for not prescribing in accordance
with standard protocols. Uganda Cancer Institute cancer
treatment guidelines were used to determine the occur-
rence of the DTPs [22].

Data analysis

Data analysis was done using SPSS version 22.0 software.
The prevalence of DTPs was expressed as a percentage
of the sample size. Factors associated with occurrence of
DTPs were analyzed using logistic regression. Variables
with p-values less than 0.25 at univariate analysis were
further subjected to multivariate logistic regression anal-
ysis. Variables were considered statistically significant if
p-value was less than 0.05 at 95% confidence interval.
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Table 1 Socio-demographic characteristics of study participants (N=196)

Variable Category Frequency (%)
Sex Male 130(66.3)
Female 66(33.7)
Age 1810 59 years 103(52.6)
60 years and above 93(47.4)
Nutrition status Underweight (BMI < 18.5) 83(42.3)
Normal (BMI 18.5-24.9) 88(44.9)
Overweight or Obese (BMI>25.0) 25(12.7)
Marital status Single 19(9.7)
Married 118(60.20
Separated 19(9.7)
Divorced / Widow 40(20.4)
Religious affiliation Catholic 77(39.3)
Anglican 95(48.5)
Muslim / Other 24(12.3)
Highest level of education No formal education 49(25.0)
Primary 106(54.1)
O level 41(20.9)
Employment status Employed 17(8.7)
Unemployed 179(91.3)
60 53
50 38
40
30 20 18

20 12

Fig. 1 Distribution of NDOs among patients receiving care from UCI Mbarara

Results

Characteristics of study participants

The study included 196 participants with NDOs receiv-
ing care from UCI Mbarara, majority of whom were
male; 130/196(66.3%). The mean age of the participants
was 58 years (SD=12.96). Over a half, 103/196(52.6%),
were adults while majority, 116/196(60.2%) were mar-
ried. The mean BMI was 19.74 (SD =4.45); with major-
ity of the patients, 90/196(45.9%) having normal BMI,
87/196(44.4%) being underweight while 19/196(9.7%)
were overweight or obese. Most of the participants, affili-
ated with Anglican and Catholic religions, 95/196(48.5%)
and 77/196(39.3%) respectively. More than half,
106/196(54.1%) had primary level education as their

highest level of education while majority 180/196(91.8%)
were unemployed (Table 1).

Frequency distribution of NDOs among patients receiving
care from UCI Mbarara

The commonest cancers among the participants were
esophageal, gastric and colorectal cancers with propor-
tions of 53/196(27.0%), 38/196(18.9%) and 20/196(10.2%)
respectively (Fig. 1).

Prevalence of patients with DTPs
A total of 86 (43.9%) out of 196 participants experienced
at least one DTP (Fig. 2).
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Fig. 2 Prevalence of DTPs in patients with NDO

Frequency distribution of DTPs among patients with NDOs

receiving care from UCI Mbarara

The most common drug therapy problems were; need
for additional therapy 135/535 (25.2%), unnecessary drug
therapy 86/535(16.1%) and ADRs 86/535(16.1%) (Fig. 3).
The overall mean + standard deviation of the number of
DTPs was 2.73 £ 0.49 per patient.

Factors associated with DTPs among patients with NDOs
receiving care from UCI Mbarara

On performing logistic regression being female (aOR:
2.11; 95% CI: 1.01-4.42, p=0.047), unemployed (aOR:
7.17; 95% CI: 1.31-39.02, p =0.023) or of older age (aOR:
2.67; 95% CI: 1.31-5.47, p=0.007) were significantly
associated with occurrence of DTPs (Table 2).

Discussion

In the current study the prevalence of DTPs was 43.9%.
An assessment of DTPs among patients with cervical
cancer at Kenyatta National Hospital demonstrated a
higher prevalence of 93.8% [23]. However, the study from
Kenya enrolled fewer participants than the current study.
This difference in sample size could probably explain the
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difference in study findings. Higher prevalences of 90.1%
and 62.1% were also reported in previous studies con-
ducted among older patients on chemotherapy in Sin-
gapore and Canada respectively [24, 25]. This difference
could be attributed to the fact that participants in the
previous studies were largely older adults. In the current
study it was also observed that older age was significantly
associated with occurrence of DTPs. This is probably
because older adults are more likely to have lower meta-
bolic rates, have comorbidities and be on multiple drugs.
This makes them prone to experiencing ADRs [26, 27].

The commonest DTP observed in this study was need
for additional drug therapy. However, similar studies
conducted among oncology patients in referral hospitals
in Kenya and Ethiopia reported ADRs as the common-
est DTPs [16, 28]. This difference may be attributed to
the fact that some patients may have had non oncology
conditions. These may have required alternative expert
health care consultation from other specialties who had
not been accessed by the time of data collection [29,
30]. In healthcare settings in sub-Saharan Africa there
is significant delay in honoring of consults made from
one clinic to another. This could be due to poor ratio of
specialists to patients within the healthcare system [31,
32]. In a retrospective review of cancer patients, it was
observed that delay in treatment was often due to delay
in being reviewed by the consulted expert. Some delays
were due to diagnostic errors by the referring physi-
cian, delay in correct diagnosis, referral and appropriate
response to pathology reports [29].

In the current study it was also noted that ADRs and
unnecessary drug therapy were also relatively frequent.
This is because they both came second on the frequency
distribution. Similarly a study among patients with can-
cer in China reported that majority of them experienced
ADRs [33]. This comparable finding could be because
patients with pathologies affecting organs that are
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Fig. 3 Types of DTPs among patients with NDOs receiving care from UCI Mbarara
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Table 2 Univariate and multivariate analysis of factors associated with DTPs among patients with NDOs receiving care from UCI

Mbarara
Variable Category DTP (%) cOR  95%Cl p-value Aor 95%Cl p-value
Yes No
Sex Male 52(40.0) 78(600) REF - - REF - -
Female 34(51.5) 32(48.5) 159 0.88-2.89 0.131 211 1.01-442  0.047
Nutrition status Normal 44(50.6) 43(49.4) REF - - REF -
Underweight 35(38.9) 55(61.1) 179  097-3.29 0.060 164 0.80-3.38 0.170
Overweight/ obese  7(36.8) 12(63.2) 075 029-192 0.552 067 0.21-2.55 0.500
Age 18 to 59 years 33(32.0) 70(68.0) REF - - REF -
60years and above 53(57.0) 40(43.0) 236 1.33-4.20 0.004 267 131-547 0.007
Religious affiliation Catholic 35(45.0) 42(550) REF - -
Anglican 42(44.0) 53(56.0) 095 052-1.74 0.878
Others 9(38.0) 15(63.00 070 025-197 0497
Marital status Single 7(36.8) 12(63.2)  REF - -
Married 52(44.1) 66(55.9) 122 045-332 0.702
Separated 27(45.8) 32(54.2) 125 0.34-459 0.749
Family history of cancer Yes 8(38.1) 13(61.9) REF - -
No 78(44.6) 97(55.4) 127  0.64-2.60 0.484
Highest level of education Informal education  26(53.0) 23(470) REF - -
Primary 37(35.0) 69(65.0) 066  0.33-1.30 0.231
Secondary/tertiary 23(56.0) 18(44.0) 109 047-251 0.832
Employment status Employed 3(17.6) 14(824)  REF - - REF -
Unemployed 105(58.7)  74(413) 6.63 1.47-29.80 0.014 717 131-39.02 0.023
Tobacco use Yes 23(39.0) 36(61.00 083 040-140 0375 067 0.17-255 0560
No 63 (46.0)  74(540) REF - - REF - -
Cancer staging land Il 14 (35.0) 26 (65.0) REF - - REF - -
llhand IV 72 (46.2) 84(538) 156 0.23-1.35 0.193 0.51 0.17-1.48 0.220
Polypharmacy Yes 43 (43.9) 55(56.1)  REF - - REF - -
No 43(439) 55(56.1) 100 057-1.75 0094 100 0.73-137 0500
Medication adherence level Low a 13(29.5) 31(705) REF - REF -
Medium 38 (46.3) 44 (53.7) 206  0.90-4.49 0.065 215 0.83-556 0.120
High 35(5000 35(500) 238 1.07-557 0032 258 098-6.74  0.050
Stress Yes 6(27.3) 16 (72.7)  REF - - REF -
No 80 (46.0) 94 (54.0) 183 099-336 0.051 3.01 0.93-9.65 0.060
Experience of prescriber More than 5 years 19 (306) 43(694) REF - - REF
Less than 5 years 68 (50.7) 66 (49.3) 181 0.99-3.36 0.051 163  0.75-3.50 0.210
Perceived workload of the prescriber  Too Much 33 (434) 43 (56.6) REF REF -
Much 46 (44.2) 58(55.8) 1.03 057-1.88 0910 129 046-6.33 0420
Less 7 (43.8) 9 (56.3) 1.01 0.48-3.01 0.983 262 045-6.07 0430
Knowledge of patient on drugs Fair 41 (43.2) 54 (56.8) REF - - REF - -
Poor 45 (44.6) 56 (554) 106 0.60-3.45 0.841 138 061-3.13 0430
Comorbid conditions None 29 (426) 39(574) REF - - REF - -
One 15(51.7)  14(483) 144 060-344 0411 123 0.24-355 0690
More than one 42 (38.5) 67 (615) 0.1 0.53-1.85 0972 091 0.41-2.02 0.810

Bold: Statistically significant (p value<0.05)

involved in drug metabolism are more likely to experi-
ence ADRs compared to those with normal organ func-
tion [34]. The fact that NDOs affect function of organs
that may directly or indirectly affect drug metabolism
could have played a role in compounding the burden of
ADRs in this study. Given the known association of che-
motherapy with occurrence of numerous ADRs [35] the
observed relatively high rate of ADRs in the current study

could have been contributed to by the combined effect of
both chemotherapy and NDOs. Unnecessary drug ther-
apy was also relatively common in the current study. This
could have been due to inadequate number of specialists
within the healthcare system [32].

DTPs were more likely to occur among female patients
compared to their male counterparts. This finding in
the current study could be due to poor adherence to
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treatment among female patients. Female patients may
poorly adhere to treatment due to various reasons. Firstly,
because they are more likely to delay to accept the diag-
nosis [36]. Secondly, females in sub-Saharan Africa are
also significantly burdened by numerous responsibilities
in their homes [37]. Furthermore, in previous studies it
was observed that more reports on ADRs were received
from female patients [38]. This could be because females
are more likely to report noxious experiences from treat-
ment than males [39]. Due to the fact that females are
also more likely to be on more medicines than males
they face an increased the risk of experiencing ADRs and
other medication related problems [40].

Older patients were also more likely to experience
DTPs compared to their younger counterparts. High
prevalences of DTPs have similarly been reported in stud-
ies done among older adults [24, 25]. A systematic review
on DTPs among older adults also reported a higher aver-
age number of DTPs per patient of (4.16) compared to
an average of 1.56 observed in the current study [41]. It
is possible that older age is significantly associated with
occurrence of DTPs because older adults are more likely
to be on numerous medications. This is because they are
more likely to have multiple comorbidities compared to
other age groups [26, 42—44]. Older adults are also more
likely to have compromised function of metabolic organs.
They are therefore prone to experiencing ADRs [26, 27]
and having more advanced forms of diseases [45].

In the current study unemployment was significantly
associated with occurrence of DTPs. This could be
because unemployment, a common challenge in LMICs,
is associated with poor socioeconomic status which
affects adherence to treatment [46]. Poor socioeconomic
status is also associated with high disease burden [47, 48].
In such a setting patients are trapped in a vicious cycle of
frequently catching disease, failing to access proper and
safe treatment and then remaining chronically diseased.
Due to poor socioeconomic status among the unem-
ployed patients are prone to having multiple comorbidi-
ties and therefore may resort to using herbal medicines
or concomitant use drugs of various drugs that may have
overlapping adverse effects [49-51].

Conclusion

This study highlights the burden of DTPs among patients
receiving care for NDOs in a LMIC setting. It makes an
effort to demonstrate that, even in cases when medica-
tions are readily available and accessible, DTPs which
have been established to be notorious for undoing
desired therapy outcomes can still occur. This study also
shows that vulnerabilities like unemployment, female
sex or being of older age may be significantly associated
with occurrence of DTPs among patients receiving care
for NDOs. The findings are suggestive of a gap in rational
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medicines use in the treatment of cancers in a LMIC set-
ting. They also justify the necessity of a multidisciplinary
team that includes clinical pharmacists to provide holis-
tic care to each patient.

Limitations

In the current study the assumption was made that the
prescriber fully documented their assessment of the
patient including indication for prescribed medicines.
This might have not been the case all the time. It is pos-
sible that some prescriptions appeared to have DTPs and
yet they were made with justifiable clinical judgement.
There was an attempt to remedy this limitation by hav-
ing a physician on the research team who made a clinical
assessment of each participant. Additionally, the partici-
pants’ word was taken for it regarding whether they were
using any other forms of therapy that were not prescribed
at the study setting. This was prone to biases like recall
bias, cognitive bias and social desirability bias.
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