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Abstract
Aim: Cognitive complaints are frequent among cancer patients. These issues can significantly affect the 
patient’s quality of life and are linked to a higher risk of developing dementia. However, their occurrence 
does not consistently correlate with measurable objective cognitive dysfunction, which contributes to their 
negligence in oncological care. Thus, this study aimed to examine the relationship between subjective and 
objective measures of cognitive function in patients without CNS involvement in a developing context.
Methods: A cross-sectional study was conducted with 50 patients aged 18 and above shortly after 
diagnosis of non-CNS cancer but before any systematic treatment at a tertiary hospital in Gauteng. The 
patients completed a self-perceived cognitive impairment (PCI) assessment, and the mini-Montreal 
Cognitive Assessment (mini-MoCA) as an objective measure of cognition. Correlational analyses were 
conducted to examine the relationship between self-perceived cognitive problems and performance on the 
mini-MoCA.
Results: The results of the study revealed the presence of both self-perceived cognitive problems and 
objective cognitive impairments among the study cohort. There was a small non-significant association 
between self-PCI and the objective measure of cognitive impairment on the mini-MoCA, rs(43) = 0.220, P = 
0.147. Notably, only the memory sub-domain showed a significant but moderate positive association with 
self-PCI, rs(43) = 0.325, P = 0.029.
Conclusions: This study offers initial evidence of both subjective and objective cognitive impairment in 
non-CNS cancer patients before treatment in a resource-constrained setting. While there was a small non-
significant association between global objective cognitive impairment and patients’ PCIs, a significant 
moderate association was revealed between the memory sub-domain and PCI. These results underscore the 
need for thorough cognitive assessment before treatment, as both the presence of cognitive impairment 
and patients’ perceptions of it can influence treatment compliance and everyday functioning.
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Introduction
Cancer is a proliferate global health concern, with approximately 20 million new cases diagnosed in 2022 
[1]. The foregoing burden of cancer is projected to increase to 35.3 million new cases by 2050, which is a 
76.6% increase from the estimated 20 million cases previously estimated in 2022 [2]. This burden is likely 
to be disproportionately felt in low- and middle-income countries (LMICs), where the majority of new 
cancer cases occur in the context of low resources [3]. This is significant, as the increase in the burden of 
cancer comes with a backlash of diverse cancer morbidities such as neuropathies, psychological challenges, 
and, of recent interest, cognitive problems/cancer-related cognitive impairment (CRCI) [4].

Previously referred to as “chemo brain” due to the presumed effects of chemotherapy as the sole cause 
[5], CRCI involves objective neuropsychologically tested deficits in patients’ cognitive functions, such as 
perception, attention, language, thinking, learning and memory, action planning, understanding, reasoning, 
and problem-solving [6]. According to Boscher et al. [7], these deficits manifest as patients’ subjective 
reports of cognitive concerns, such as complaining about forgetfulness, being easily distracted, and 
difficulty finding words. Available evidence suggests that the foregoing cognitive difficulties can occur 
before, during, and following any systematic cancer treatment [8, 9]. As Janelsins et al. [10] noted, the 
prevalence rate was estimated to be 30% before treatment, 75% during treatment, and 35% after 
treatment.

CRCI has been found to significantly impact cancer patients’ quality of life, treatment adherence, and 
treatment outcomes [10]. Studies have also found that long-term experience of cognitive problems can 
prevent patients from returning to their occupational function, social activities, and family life following 
treatment [11]. For example, in a study conducted by Haywood et al. [12], difficulties associated with 
executing regular activities, relationality, work-related functioning, psychological distress, and socializing 
challenges were reported to exist among cancer survivors with CRCI. Thus, emphasizing the need for early 
identification of cognitive impairment and tailoring timely interventions to buffer against the negative 
impact of both cancer and cancer treatment on the cognitive ability of patients.

Previous studies have assessed CRCI using both self-report measures and neuropsychological tests, 
which yield perceived cognitive problems and objective cognitive impairments [13]. For example, studies 
by Lange et al. [14] and Araujo et al. [15] have found perceived cognitive complaints and objective cognitive 
impairment among non-CNS cancer patients. However, correlations between perceived cognitive problems 
and objective cognitive impairment have not always been consistent. Some evidence attributes the 
inconsistency to the fact that perceived cognitive difficulties may be more related to psychological distress 
rather than impairment in cognition [16]. For example, in a systematic review by Bray et al. [17], 14 out of 
44 studies found a small to moderate correlation between self-reported cognitive concerns and 
neuropsychological test performance among breast cancer patients. In other studies, a small or no 
association was reported, suggesting that perceived cognitive problems may not always reflect objective 
cognitive impairments but are more related to psychological state [14, 18, 19]. This is an important 
consideration in understanding CRCI since patients’ perceptions of cancer impairment are important and 
they impact quality of life, especially functional ability and activities of daily living. Furthermore, the 
emerging evidence suggests that self-perceived cognitive problems are one of the strongest predictors of 
progression to mild cognitive impairment [20, 21].

Given the inconsistencies in the literature on the association between perceived cognitive problems 
and objective cognitive function, there is a need to assess cancer patients using both self-report measures 
and neuropsychological tests to avoid underestimation or overestimation of cognitive dysfunction (as 
recommended by the International Cancer Task Force-ICTF). This can lead to mitigation against the impact 
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of cognitive problems on quality of life (QOL) and functionality in patients with non-central nervous system 
cancers. More importantly, in the African context where research on this issue has been neglected, it can fill 
an important knowledge gap that has the potential to directly impact clinical care, particularly in the pre-
treatment phase of patients in resource-constrained environments. Based on the emerging evidence from 
developed countries [22, 23], patients with non-CNS cancer, including breast cancer, colorectal cancer, 
etc.—even in the pre-treatment phase—self-report on problems related to concentration and attention (i.e., 
struggling with multitasking), memory (i.e., difficulties with remembering important information) and 
executive functioning (i.e., some complaining of having difficulties making decisions in daily functioning). 
This is a significant problem as it can interfere with the decision to start cancer treatment and adherence to 
the cancer treatment protocol. For this reason, understanding the self-perception of cognitive impact in 
patients with non-CNS cancers is important, as it may correlate with their objective cognitive functioning. 
Thus, this study aimed to examine the association between self-perceived cognitive functioning and the 
performance on an objective neuropsychological test—the mini-Montreal Cognitive Assessment (mini-
MoCA), amongst patients with non-CNS cancer from a resource-constrained environment in South Africa. 
Understanding this association could help validate the use of self-reported assessment as a reliable 
indicator for further assessment of objective neuropsychological testing in the local context. This could lead 
to early identification of cognitive impairments and timelier psycho-cognitive interventions, potentially 
mitigating the impact of cognitive dysfunction on patients’ everyday functioning and overall quality of life.

Materials and methods
Research design and study participants

In a cross-sectional study, 50 patients (mean age = 43.32 years, SD = 14.66) were recruited via purposive 
sampling from a local tertiary hospital in Gauteng, South Africa, to participate in the study. The study was 
conducted between January 2023 and July 2024. Participants were enrolled based on the following 
inclusion selection criteria: fluency in conversational English; aged 60 and below; first diagnosis of non-CNS 
cancer; no history of oncological treatment; and no history of neurological disorders or neurodegenerative 
diseases. Participants who did not meet the above criteria were excluded. The participants were recruited 
with the assistance of the treating oncologists and nurses through a referral process.

Ethics

Approval to conduct this study was granted by the Sefako Makgatho University Research Ethics Committee 
(SMUREC) [SMUREC/M/48/2020: IR]. Permission was also obtained from the hospital Chief Executive 
Officer (CEO) and the respective heads of departments of each of the medical wards where recruitment and 
data collection were undertaken. Written informed consent was obtained from the patients who voluntarily 
agreed to participate in the study after information about the study was provided to them. They had the 
right and the autonomy to refuse to participate without a negative impact on their care. The study was 
conducted in accordance with the Declaration of Helsinki [24].

Data collection

Data were collected in person via an iPad by a postgraduate clinical psychology student under the 
supervision of a licensed clinical psychologist with a specialty in neuropsychology. Following the informed 
consent process, the participants who met the inclusion criteria were requested to complete a short 
sociodemographic and health-related information questionnaire and a subjective cognitive functioning 
assessment. Thereafter, the electronic mini-MoCA test was administered as a measure of objective 
neuropsychological assessment to approximate cognitive functioning. All data were collected before any 
exposure to chemotherapy treatment. To minimize the possible effect of fatigue, all the assessments were 
conducted between 8 am and 12 noon. The assessment took up to 30 minutes. Following the assessments, 
all the participants were debriefed and were provided with information on psychological care in case of any 
psychological distress.
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Measures

A self-developed electronic questionnaire comprising a socio-demographics and health-related factors 
survey and a Functional Assessment of Cancer Therapy-Cognitive (FACT-Cog) Version 3 as a measure of 
subjective cognitive function was used. The commonly used neuropsychological test, the brief mini-MoCA, 
was administered as a measure of objective cognitive function.

Socio-demographic variables and health-related factors

Socio-demographic variables collected included the participant’s sex, age, nationality, ethnicity, marital 
status, educational level, and employment status. We also collected health-related factors, including cancer 
type, stage of disease, and the presence of comorbidities.

Perceived cognitive assessment

The perceived cognitive impairment (PCI) subscale from the FACT-Cog Version 3, a self-report measure 
that assesses subjective cognitive complaints among cancer patients was used for this study [25]. The PCI 
has a total of 20 reverse items and contains statements such as “I have had trouble forming thoughts” and 
“My thinking has been slow’’ which are scored based on a 5-point Likert scale ranging from never (scored 
0) to several times a day (scored 4) [25]. In alignment with Oliveira et al. [25] and Pembroke et al. [26], all 
the item scores were re-coded and yielded total scores ranging from 0 to 80, with scores lower than 60 
indicating poor cognitive functioning and higher scores indicating good cognitive functioning. The FACT-
Cog PCI has previously been found valid and reliable, with an acceptable Cronbach alpha ranging from 0.77 
to 0.97 [25, 26].

Objective cognitive assessment

The electronic mini-MoCA, a shortened version of the Montreal Cognitive Assessment (MoCA), was used to 
detect mild cognitive impairment. The measure consists of eight original MoCA items, including trails, 
drawing a clock, serial subtraction, watch-ruler abstraction, verbal fluency, orientation to the place, naming 
(rhinoceros), and delayed recall [27]. As a brief neuropsychological measure, the items tap into seven core 
neurocognitive domains, including visuospatial/executive functioning (trails and clock drawing), attention 
(serial subtraction), abstraction (watch-ruler), language (verbal fluency), orientation (place), naming 
(rhinoceros), and memory (delayed recall) [28]. The total scores range from 0 to 16, with possible mild 
cognitive impairment defined as a total score of less than 12 [27, 29]. The mini-MoCA has been found to 
have a significant agreement with the MoCA with a 93% sensitivity level and a 92% (PPV 98%, NPV 75%) 
specificity to abnormal MoCA scores (< 26) [30]. Suggesting that it is an ideal brief measure of mild 
cognitive impairment for busy clinical settings, such as oncology units, making it an ideal choice of 
assessment for the current context. Cronbach alpha for the mini-MoCA was found to be excellent (0.90) 
when administered to participants with neurological diseases [29].

Data analysis

The study included descriptive statistics such as frequencies, means, and standard deviations of the socio-
demographics, health, and cognitive variables of the study population. A Spearman’s correlation coefficient 
analysis was conducted to determine if there was a relationship between PCIs and overall performance on 
the mini-MoCA and its sub-domain scores. Secondary analyses—Fisher’s Exact Test—were also conducted 
to determine whether there was a difference in the PCI and mini-MoCA performance categorical scores, for 
socio-demographics, and comorbidities. Data were analyzed using the Statistical Package for Social Sciences 
(SPSS) software (version 25.0) with a 2-tailed P-value < 0.05 considered statistically significant.

Results
Socio-demographic, health, and cognitive profile

Table 1 presents the socio-demographic, health, and cognitive profiles of the sample participants in this 
study. The sample included a total of 50 participants diagnosed with non-CNS cancers. The majority of the 
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participants were female (70.0%), black (94.0%), single (70.0%), with at least 9 years of education (76.0%), 
unemployed (70%), and living in an urban area (60.0%). At least 54% had a confirmed staging (I–IV), with 
one or more comorbidities (40.0%). Based on the PCI, 41.7% of the sample self-reported cognitive 
impairment in their daily function (Table 1). Performance on the brief objective neuropsychological test 
confirmed that 63.8% of the participants had mild cognitive impairment on the mini-MoCA (Table 1).

Table 1. Socio-demographic, health, and cognitive profile of the study participants (N = 50)

Socio-demographics n %

Male 15 30.0Sex
Female 35 70.0
Young adults 29 58
Middle to older adults 21 42

Age

Mean (standard deviation) (years) 43.32 (14.66)
Black 47 94.0Ethnicity
White 3 6.0
Single 35 70.0Marital status
Married 15 30.0
Primary to high school 38 76.0Educational level
Post-high school 12 24.0
Employed 15 30.0Employment status
Unemployed 35 70.0
Rural 20 40.0Place of residence
Urban 30 60.0

Health profile
Breast cancers 14 28.0
Hematological cancers 27 54.0
Colorectal cancers 4 8.0
Gynecological cancer 4 8.0

    Cancer type

Missing 1 2.0
Stage I 5 10.0
Stage II 6 12.0
Stage III–IV 16 32.0

    Cancer stage

Not staged 23 46.0
None 30 60.0    Comorbidities
One or more comorbidities 20 40.0

Cognitive profile
Impaired 20 41.7    PCI
Not impaired 28 58.3
Impaired 30 63.8    Mini-MoCA
Not impaired 17 36.2

N = study population; n = subgroup sample size; % = percentage of proportion; young adults = 18 to 45 years old; middle to 
older adults = 46 years older and above; PCI valid cases = 48; mini-MoCA valid cases = 47

Association between the PCI, mini-MoCA, and domain-specific performance

Table 2 shows the results of the association between self-PCI, the overall mini-MoCA performance, and 
specific sub-domain performance. No significant association was found between PCI and mini-MoCA 
performance rs(43) = 0.220, P = 0.147 (Table 2). In addition, only the sub-domain of memory had a 
significant but moderate positive association with self-PCI rs(43) = 0.325, P = 0.029.

Difference between PCI and objective cognitive impairment, and covariables

Table 3 reports the results of the study participants that had a valid score for both PCI and mini-MoCA for 
comparison. The results showed no statistically significant difference in self-PCI and objective cognitive 
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Table 2. Association between perceived cognitive impairment and mini-MoCA performance

Measures PCI Mini-MoCA Executive Attention Abstraction Language Naming Memory

PCI 1 0.220 0.045 –0.035 –0.076 0.063 0.102 0.325*

Mini-MoCA 1 0.565** 0.529** 0.340* 0.234 0.235 0.835**

Executivea 1 0.033 0.047 0.079 0.223 0.299*
Attentiona 1 0.090 0.232 –0.156 0.196
Abstractiona 1 0.140 –0.086 0.254
Languagea 1 –0.166 0.038
Naminga 1 0.257
Memorya 1
* P < 0.05; ** P < 0.01; *** P < 0.001 significance level (2-tailed); a mini-MoCA sub-domain (executive function, attention, 
abstraction, fluency, naming, memory); n = 45 had valid values for both PCI and mini-MoCA and were included in this analysis; 
Correlation coefficient based on Spearman’s rho

Table 3. Difference in performance on PCI and mini-MoCA

mini-MoCAVariables

Impaired
n (%)

Not impaired
n (%)

P

Impaired 13 (81.3) 3 (18.8)PCI
Not impaired 16 (55.2) 13 (44.8)

0.110

n = subgroup sample size based on data available for both completed PCI and mini-MoCA; n = 45 had valid values for both PCI 
and mini-MoCA and were included in this analysis; Pairwise deletion of n =5 missing data; % = percentage; P = Fisher’s Exact 
Test with a significance level at P < 0.005 (2-tailed)

function on the mini-MoCA (P = 0.110). This suggests that impairment on the PCI and mini-MoCA may not 
be related in this study sample or that any observed difference could be due to random chance.

In Table 4, we report on the analysis of all completed PCI results. No significant differences by sex (P > 
0.99), age (P = 0.363), relationship status (P = 0.328), educational level (P > 0.99), or health comorbidities 
(P = 0.763) were observed between the impaired and not-impaired PCI group. Table 5 reports on the 
analysis of all completed mini-MoCA results. Similarly, no significant differences were found by sex (P = 
0.204), relationship status (P > 0.99), health comorbidities (P = 0.546), or education level (P = 0.722) 
between the impaired and not-impaired mini-MoCA performance with the exception of age, which showed 
a significant association with objective cognition (P = 0.014) (Table 5).

Discussion
The main objective of this current study was to determine the association between subjective and objective 
cognitive function in patients diagnosed with non-CNS cancer in a resource-constrained setting. The study 
results form part of the literature attempting to reconcile the debate on the inconsistencies between 
subjective cognitive complaints and objective cognitive function that has predominately been conducted in 
developed countries. Consistent with existing research [14, 16, 30], the results of this study found a small 
non-significant association between self-reported cognitive complaints, as measured by symptom 
endorsement on the PCI and performance on the brief objective neuropsychological test, the mini-MoCA, in 
this sample of South African patients with non-CNS cancer before treatment.

This finding is not surprising as existing literature from a systematic review and meta-analysis of 
general population studies by Burmester et al. [31], has revealed small associations between subjective and 
objective cognition, with limitations in small sample sizes. Similar to our study, previous studies with 
cancer patients have often been limited by small sample sizes [17], which may underestimate the effect 
size. However, it is worth noting that our current study effect size (r = 0.22) was considerably larger than 
that reported in general populations (r = –0.13). This larger effect size could be attributed to the memory 
sub-domain, which was statistically significant.
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Table 4. Performance on PCI by socio-demographics, and comorbidities

N Sex Age Relationship status Education level ComorbiditiesVariables

48
n (%)

Female
n (%)

Male
n (%)

P Young 
adults
n (%)

Middle to older 
adults
n (%)

P Single
n (%)

Married
n (%)

P Primary to high 
school
n (%)

Post-high 
school
n (%)

P None
n (%)

Present
n (%)

P

Impaired (≤ 
60)

20 
(41.7)

11 
(68.8)

5 
(31.3)

11 (68.8) 5 (31.3) 13 
(81.3)

3 (18.8) 12 (75.0) 4 (25.0) 10 
(62.5)

6 (37.5)PCI

Not impaired 28 
(58.3)

23 
(71.9)

9 
(28.1)

> 
0.99

17 (53.1) 15 (46.9)

0.363

21 
(65.6)

11 
(34.4)

0.328

25 (78.1) 7 (21.9)

> 
0.99

18 
(56.3)

14 
(43.8)

0.763

n = subgroup sample size; N = 48 cases had valid PCI data for analysis; Pairwise deletion of n = 2 missing data; % = percentage of proportion; P = Fisher’s Exact Test P-value with significance 
level at P < 0.05 (2-tailed)

Table 5. Performance on mini-MoCA by socio-demographics, and comorbidities

N Sex Age Relationship status Education level ComorbiditiesVariables

47
n (%)

Female
n (%)

Male
n (%)

P Young 
adults
n (%)

Middle to older 
adults
n (%)

P Single
n (%)

Married
n (%)

P Primary to high 
school
n (%)

Post-high 
school
n (%)

P None
n (%)

Present
n (%)

P

Impaired (≤ 
12)

30 
(63.8)

19 
(63.3)

11 
(36.7)

13 (43.3) 17 (56.7) 21 
(70.0)

9 
(30.0)

22 (73.3) 8 (26.7) 16 
(53.3)

14 
(46.7)

mini-
MoCA

Not impaired 17 
(36.2)

14 
(82.4)

3 (17.6)

0.204

14 (82.4) 3 (17.6)

0.014

12 
(70.6)

5 
(29.4)

> 
0.99

14 (82.4) 3 (17.6)

0.722

11 
(64.7)

6 (35.3)

0.546

n = subgroup sample size; N = 47 cases had valid mini-MoCA data for analysis; Pairwise deletion of n = 3 missing data; % = percentage of proportion; P = Fisher’s Exact Test P-value with 
significance level at P < 0.05 (2-tailed)

Indeed, memory is readily the first symptom of cognitive changes noticed by patients and caregivers leading to higher identification of impairment on 
objective testing [32]. This is particularly due to deficits in short-term and delayed memory recall, which are more sensitive to early-stage cognitive changes that 
individuals experience in their daily functioning [33]. Thus, it can be cautiously hypothesized that self-reported cognitive impairment may indicate early 
underlying cognitive deficits, particularly in memory, among pretreatment cancer patients. However, this hypothesis requires careful exploration in future 
research. Moreover, the association fell within the small to moderate range, suggesting that PCI might not always correlate with memory (or objective 
impairment), or it reflects the impact of modifiable factors [32]. This conclusion is supported by a review of 24 studies conducted by Hutchinson et al. [34], which 
highlighted the inconsistent associations between subjective and objective impairment in studies primarily focused on the correlation between PCI and memory.

Moreover, in this study, just over 40 percent of the participants self-reported cognitive complaints, while close to 64 percent of the sample were found to have 
objective mild cognitive impairment based on the performance on the mini-MoCA. Among individuals who did not self-report cognitive problems on the PCI, at 
least 55% were found to be cognitively impaired based on their performance on the mini-MoCA (Table 3). Conversely, about 18% of those who self-reported 
cognitive impairment on the PCI were found to perform within the cognitively intact range on the MoCA. This could suggest that some patients might be 
overestimating and underestimating their cognitive function, which is commonly seen in patients with anxiety-depressive symptomatology [35, 36]. It is well 
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reported in affective neuroscience research that emotional state affects cognitive performance and self-
perception [36–38]. Previous research has suggested that the non-significance and inconsistent prevalence 
results could be due to the link between self-reported cognitive complaints and psychological factors such 
as depression, anxiety, and fatigue rather than underlying neurological fallout [8]. This is perhaps 
important to consider in interpreting the results since this study did not include the evaluation of the 
possible influence of depression, anxiety, and fatigue. Some research showed that not only was anxiety and 
depression high amongst patients with a recent diagnosis and before starting chemotherapy, but that it also 
had adverse effects on cognition, particularly attention, memory, information processing, and the self-
appraisal ability of patients [19, 39, 40]. This factor may contribute to the current study results, but further 
research specifically investigating the influence of psychological factors is needed since previous research 
has found non-significant associations. Additionally, some existing research suggests that subjective and 
objective cognitive impairments might represent distinct constructs that are not well captured by current 
neuropsychological test batteries [20, 41]. Changes in everyday functioning and daily stressors may not be 
effectively measured through standardized testing, which could contribute to the inconsistencies observed 
in studies on subjective and objective cognitive impairment.

This study did not find a significant difference in sex, age, educational status, relationship status, or 
comorbidities between those who self-endorsed cognitive impairment and those who reported no 
impairment on the PCI measure. This is consistent with previous research that found no differences in PCI 
based on the aforementioned characteristics [19, 42–44]. Similarly, the performance on the objective 
measure, the mini-MoCA, study showed no significant differences in all the variables, except for age. The 
significant difference in mini-MoCA performance based on age aligns with predominant existing research 
showing that older cancer patients have a higher risk of cognitive impairment [39, 45, 46]. This can be 
attributed to age-related neurodegeneration and reduced cognitive plasticity or reserve [47]. In this study, 
we recruited a patient population younger than 60 years in an attempt to minimize the bias of possible age-
related cognitive decline. To note, the sample of patients had a mean age of 43.32 years. The non-significant 
findings regarding these factors contradict earlier studies by Mandelblatt et al. [45] and Yang et al. [46], 
which found that the likelihood of impairment was significantly higher among women with lower education 
levels, those with greater comorbidity, and specific relationship statuses. This earlier research suggests that 
there may be a link between cognition and sociodemographics, as well as comorbidities. The differing 
results in this study might be influenced by the homogeneity of the study sample, which consisted of Black 
African patients from lower socioeconomic backgrounds who had access only to the government healthcare 
system.

The observed modest correlation, especially the significance in the memory subdomain, along with the 
notable yet underpowered effect of the global MoCA score, holds considerable importance in a low-
resource setting. Thus, the findings underscore the importance of regular cognitive screening, psychosocial 
assessment, and psychoeducation as part of the early oncology care pathway. This is especially crucial 
during the acute period following diagnosis and before the initiation of any cancer treatment. It is 
important since patients frequently report cognitive problems to their primary oncologist but often feel 
dismissed [48]. The existing evidence suggests that cognitive symptoms can worsen depression-anxiety, 
while psychological issues can intensify cognitive complaints and dysfunction [48–50]. Therefore, regular 
screening and early assessments are important for identifying potential vulnerabilities to impairment. Early 
intervention can help mitigate the severity of cognitive impairment and psychological dysfunction, which 
can ultimately benefit patients starting chemotherapy and enhance overall treatment compliance.

This study has several limitations that should be acknowledged. Firstly, it is a cross-sectional 
correlational study, meaning it does not account for changes over time and precludes any form of causation. 
Secondly, depression, anxiety, and fatigue were not part of the current study analysis. Therefore, further 
research should investigate the relationship of the study variables over time and consider potential 
mediating or moderating factors, particularly the role of depression-anxiety symptoms. Thirdly, the 
participants in this study were recruited purposively, which introduced unavoidable selection bias due to 
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the nature of the study. Additionally, the results are based on data collected from a single treatment facility, 
limiting the generalizability of the findings. Caution should be exercised when interpreting the results too 
broadly. Fourth, although the MoCA has been used locally in research and clinical settings, it has not been 
normed for the local population. To the best of the researcher’s knowledge, the study is one of the first to 
investigate the association of self-reported cognitive problems and objective cognitive impairment before 
treatment in this context. A notable strength of this study is the strict inclusion criteria, particularly the 
control for the influence of chemotherapy and surgery, both of which are independently linked to cognitive 
impairment [51, 52].

Conclusion

In conclusion, our results indicate that nearly half of non-CNS cancer patients exhibit PCI while over 60 
percent demonstrated objective cognitive impairment before treatment. Consistent with previous research, 
mainly conducted in developed countries, this study found a non-significant association between self-
reported cognitive problems and global objective cognitive impairment, while a significant moderate 
association was found at a memory subdomain level. These findings suggest that both self-perceived and 
objective cognitive issues are important independent health indicators that should be considered in the 
oncology patient population. The findings underscore the need for regular cognitive screening for oncology 
patients, especially during the pre-treatment phase.
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