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RELATIONSHIP BETWEEN AGE AND PROSTATE-SPECIFIC ANTIGEN IN 

AFRICAN MEN SEEKING UROLOGICAL SERVICES AT A REFFERAL 

HOSPITAL IN KISUMU, KENYA. 

 

ABSTRACT 

Background:As men age increases, they become prone to prostate lesions such as benign 

prostatic hypertrophy and prostate cancer. Cells of a prostate gland with benign prostate 

hypertrophy (BPH) or prostate cancer (Pca) secrete prostate specific antigen (PSA) in large 

amounts above the normal levels of 0-4ng/ml and thus elevated PSA is biological marker for 

the diagnosisof prostate cancer therefore early diagnosis using PSA facilitates disease 

detection; the higher the level of PSA the higher the chance to have prostate cancer 

(Negahdary et al., 2020; Zhang & Sun, 2018). 

Methods:The main aim was to correlate the patient age and PSA level at the time of prostate 

specimen collection at Jaramogi Oginga Odinga Teaching and referral Hospital (JOOTRH). 

The study was a cross-sectional retrospective study. The target specimens in this study 

consisted of reported prostate specimens that had a prostate specific antigen level that were 

analyzed and reported between 2017 and 2022.  

Results:Majority 55 (65%) of patients who presented with high PSA levels (>4 ng/ml) were 

aged between 60 and 79 years old, followed by >80 years at 15 (18.75%) and 50 to 59 years 

at 10 (10%). Age group 40–49 did not have any patients with elevated PSA. The study sought 

to establish the correlation between age and PSA level. The mean age at which patients 

presented with elevated PSA was (60–79) years. The Pearson correlation between age and 

PSA levels was found to have a statistically significant positive correlation (r = 0.236, p = 

0.035, 95% CI). 

Conclusions:The findings of this study suggest that age and PSA have a weak positive 

correlation (r = 0.283) and higher PSA levels are likely to be observed in males aged 60 years 

and older who may have prostate cancer or benign prostate hyperplasia in order of 

occurrence. 
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Prostate cancer and benign prostate hypertrophy are common problems among aging male 

population hat necessitate seeking for urological services. Prostate cancer is the second 

common cancer diagnosis made in men behind skin cancer. Globally, prostate cancer is the 

fifth leading cause of death and may be asymptomatic at the early stage with an indolent 

course (Rawla, 2019). Diagnosis of prostate malignancy is made on the underpinning of 

urinary tract symptoms and elevated PSA levels (>10ng/mL) which then prompts the need for 

biopsy to confirm the diagnosis through histological characterization.Prostate gland is 

regarded to be at risk of old age-related conditions such as benign prostatic hyperplasia 

(BPH) and carcinoma. The prostate consists of glands and stroma both of which are tightly 

packed within the prostate capsule. (Henry et al., 2018).The prostate has unique histological 

features. Histologically the prostate consists of three tissues: fibrous, muscular and glandular 

(Ittmann, 2018). The prostate can also be described regionally divided into four histological 

zones: central zone, transition zone, peripheral zone and anterior fibromuscular stroma 

(Bhavsar & Verma, 2014). Prostate consists of three main glandular regions that are 

histologically and biologically distinct; the peripheral-central zone being the transition zone. 

Each region of the prostate exhibits distinct histological characteristics associated with 

susceptibility to various prostate pathologies (McNeal, 1988). The central region is rather 

resistant to prostate carcinoma and other prostatic lesions so that the transition region is 

largely affected by benign prostatic hyperplasia. In cross section the prostate is divided into 

two areas. The external and internal compartments are separated by an internal fibrous 

capsule (surgical capsule) (Humphrey, 2017). Carcinoma affects the peripheralzone and 

benign prostatic hypertrophy (BPH) affects the central region of the prostate (Gilbert et al., 

2015).The main aim was to correlate the patient age and PSA level at the time of prostate 

specimen collection at JOOTRH 

METHODS 

Study design 

The current study wasa descriptive cross sectional retrospective study design that utilized 

prostate specimen histology reported ina pathology laboratory as reported between 2018 and 

2022. Random sampling was used to get the specimen as reported. A sampling 

frameconsisted of pathology register of the histopathological reports of the prostate 

specimens analyzed in the laboratory.  Each name in the register was assigned serial numbers. 

All the numbers were fed in a computer program (randomizer application) to randomly 
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sample (determined by Yamano Taro formula) 80 names out of those so that each had an 

equal chance of getting selected. 

Data collection 

The study was conducted between December 2022 and March 2023. The researcher collected 

the data from hospital pathology laboratory with the help of two research assistants who were 

laboratory technicians working in the pathology laboratory and conversant with retrieving 

soft copy data from the storage site. The data from each prostate pathology report was then 

transferred into each data extraction form for each patient profile: the age, clinical and PSA 

levels. 

Data analysis 

Descriptive and inferential statistics were done with SPSS version 29 for Windows.Pearson 

correlation was used to correlate the age and prostate specific levels. A p value less than 0.05 

was considered statistically significant. 

Ethical consideration 

This study was licensed by national commission for science, innovation and technology vide 

license number NACOSTI/P/23/22845. Maseno University Board of post graduate approved 

this study vide approval letter reference number: MSC/SM/00009/020. This study was 

approved by ethics committee at Jaramogi Oginga Odinga Teaching and referral hospital 

ethics committee vide reference numberISERC/JOOTRH/659/22. Consent to collect access 

data was obtained from hospital chief executive officer before prostate histology reports were 

retrieved from January 2017 to December 2022. All records were anonymized before print 

out and therefore no patient identifiers were collected during and after the study. 

RESULTS 

Majority 55 (65%) of patients who presented with high PSA levels (>4 ng/ml) were aged 

between 60 and 79 years old, followed by >80 years at 15 (18.75%) and 50 to 59 years at 10 

(10%) (Figure 1). Age group 40–49 did not have any patients with elevated PSA. The study 

sought to establish the correlation between age and PSA level. The mean age at which 

patients presented with elevated PSA was 62.25 (60–79) years. 
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Figure 1: Prostate Specific Antigen levels by age 

The Pearson correlation between age and PSA levels was found to have a statistically 

significant positive correlation (r = 0.236, p = 0.035, 95% CI) (Table 1). Hence, H1 was 

supported. This shows that an increase in age would lead to an increase in PSA levels, and a 

high PSA level is likely to be observed in men older than 60 who may test positive for 

prostate cancer on a prostate biopsy. 

Table 1: Patient Age and PSA Pearson correlation 

Correlations 

 PSA (ng/ml) Age of patient 

PSA (ng/ml) Pearson Correlation 1 .236* 

Sig. (2-tailed)  .035 

N 80 80 

Age of patient Pearson Correlation .236* 1 

Sig. (2-tailed) .035  
N 80 80 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

DISCUSSIONS 
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The results of the current study indicate that PSA levels rise with age, and males aged 60 and 

older were likely to have higher PSA levels ranging from 11 ng/ml to greater than 100 ng/ml. 

The current study findings agree with Liu et al. (2020; Maciel et al. (2018), whose studies 

found that the PSA levels start to rise at 58 years, compared to Cihan et al. (2019), who found 

that the median age at which PSA levels start increasing is 63 years. The findings in the 

current study agree with (Cinislioglu et al., 2022; Gilbert et al., 2015b) that 30% (compared 

to the current 25%) of patients with high PSA test positive for cancer of prostate. The age 

differences in different studies (Cihan et al., 2019; Liu et al., 2020; Maciel et al., 2018) at the 

time PSA started rising may be an indication that race plays an important role in the PSA 

levels among males in relation to prostate pathology.  

Although the findings of the current study agree with those of Cihan et al. (2019); Cinislioglu 

et al. (2022); and Gilbert et al. (2015b), it is important to note that Cihan et al. (2019) carried 

out a prospective descriptive study in which a decision to undergo prostate biopsy was made 

due to complaints of decreased urinary tract symptoms and elevated PSA between July 2019 

and December 2019. These findings, however are in contrast with those of Wang et al. 

(2019), who found that some of the patients with low PSA levels (0–4 ng/dL) tested positive 

for prostate cancer. These findings could be interpreted to mean that patients with advanced 

prostate disease can present with low PSA levels when the function of the prostate is 

diminished. 

The current study findings indicate that 25% of those who presented with high PSA tested 

positive for prostate cancer. These findings agree with Zhang and Sun (2018), and perhaps 

this would suggest that an increase in age would lead to an increase in PSA levels, and a high 

PSA level is likely to be observed in men older than 60 years who may test positive for 

prostate cancer on a prostate biopsy. The findings of the current study agree with Maciel et al. 

(2018) who found that age groups 60–69 and 70–80 show a significant association between 

free PSA and total PSA (p = 0.008). The current study findings are in agreement with other 

studies (Maciel et al., 2018; Matti et al., 2022; Zhang & Sun, 2018), implying that perhaps 

PSA is indeed an important variable that changes positively as age advances. Another 

explanation could be that other studies also employed retrospective cross-sectional studies 

similar to the current study except for variations in the study population. 

Overall, the study findings suggest that age and PSA have a positive correlation (r = 0.283) 

and higher PSA levels are likely to be observed in males aged 60 years and older who may 
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have prostate cancer or benign prostate hyperplasia in order of occurrence. The current study 

findings, alongside other research findings (Cinislioglu et al., 2022; Kim et al., 2021; Matti et 

al., 2022; Negahdary et al., 2020; Zhang & Sun, 2018), point to the potential value of routine 

prostate evaluation in males older than 60 years who present with urinary symptoms so as to 

detect prostate lesions early enough. It should be kept in mind that the current study was a 

retrospective study that reviewed only prostate reports as opposed to prospective studies such 

as those by Cinislioglu et al. (2022). Further research is therefore needed to determine the 

extent of prostate lesions in patients who present with an elevated PSA level. 

CONCLUSIONS 

The findings of this study suggest that age and PSA have a weak positive correlation (r = 

0.283) and higher PSA levels are likely to be observed in males aged 60 years and older who 

may have prostate cancer or benign prostate hyperplasia in order of occurrence. The research 

also points to the potential value of routine prostate evaluation in males aged 50-59 years 

who present with urinary symptoms so as to detect prostate lesions early enough. It should be 

kept in mind that this study was a retrospective study that reviewed only prostate reports. 

Further research is therefore needed to determine the extent of prostate lesions in patients 

who present with an elevated PSA level. Based on these conclusions, the following 

recommendations are made 
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