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A B S T R A C T  

Objective: To determine the influence of education level and income on 
the stage of diagnosis of cancer at the time of first presentation 
Place and Duration: This cross-sectional study was conducted at the 
Department of Oncology, Combined Military Hospital Rawalpindi and 
Multan from August 2016 till November 2016. 
Materials and methods: A total of 200 newly diagnosed patients were 
included in the study. Previously treated, relapsed or secondary 
malignancy patients were excluded. Patients were interviewed regarding 
their demographic profile and socioeconomic status and stage of disease 
was determined by relevant investigations. 
Results: The total number of patients was 200, out of which 59% 
(118) were male and 41% (82) were female. 18.5% (37) patients 
had high income, 64.5% (129) had medium income and 17% (34) 
had low income. 8.11% of high income patients were diagnosed at 
stage-1 disease and only 24.32% patients had metastatic disease at the 
time of diagnosis. None of the low income patients was diagnosed at 
stage-1 and over 30% of low and middle income patients had stage IV 
disease at presentation. 12.5% (25) of patients were highly educated, 
51% (102) had middle education while 36.5% (73) had low 
education. 28% of highly educated patients presented with stage IV 
disease at diagnosis, in contrast to 40.2% of middle and 38.36% of 
low education patients diagnosed with stage IV disease at first 
presentation 
Conclusions: Lower level of education and prevailing poverty is a major 
contributing factor in delayed diagnosis of malignancies, hence making 
the treatment difficult and prognosis poorer. 
Keywords: Cancer, Education, Socio-economic, Diagnosis. 

Introduction  

Cancer is a major cause of morbidity and mortality 

worldwide. Initially it was thought to be a disease largely 

confined to the west world, however, the incidence of 

cancer in developing countries is steadily increasing. 

According to as estimate, more than half of all the new 

cases of cancer in 2008 and two-thirds of the 7.6 million 

cancer deaths occurred in low and middle-income 

countries. 1,2 It is projected that by 2030, out of the 

worldwide cases of cancer diagnosed, 60% will be from 

less developed countries.3 Vigilance in monitoring, public 

awareness and screening programmes can aid in early 

detection and more effective treatment in general 

population.4 While the western society is dealing with 

cancer survivorship, the basic issue in developing word is 

still timely diagnosis. In 2008, approximately 72% of 

cancer deaths were reported from low and middle income 

ORIGINAL ARTICLE 



Annals of PIMS                     ISSN:1815-2287 

 

 Ann. Pak. Inst. Med. Sci. 2016                           226 

countries.5 This was largely due to delay in diagnosis 

leading to presentation at an advanced stage.  

Diagnosing cancer at an earlier stage is of paramount 

importance if treatment is to be successful. Identifying 

the contributing factors in this regards is the first step 

towards addressing them. There are a number of issues to 

late diagnosis and presentation to a healthcare provider. 

These include advanced age 6, low socio economic status 
7, lower education 8, non-recognition of symptoms 9, 10, 

inadequate provision of primary health care and limited 

access to physicians.11 Fear of investigation or treatment 

or that the symptoms may indicate the possibility of 

having cancer was also a factor which leads to patients 

reporting late to their physicians. 12   

Low education level and lower income are known to lead 

to late presentation to the clinicians and a more advanced 

stage. Population data from developed world indicates 

that patients who belong to low education/ income classes 

were diagnosed in later stages of cancer. 13 An analysis of 

the United States (US) SEER-NLMS database revealed 

that rate of advanced stage cancer amongst patient with 

lower education was approximately twice that of their 

more educated counterparts.14 Similar European study 

has also reported higher stage more advanced disease at 

diagnosis and reduced survival in patients with low level 

of education.15 A study on Uganda’s population 16 

showed that patients with secondary and higher level of 

education were less likely to be diagnosed with advanced 

stage cancer as compared to a patient with no or lower 

education. Also, the financial difficulties and low income 

lead to delay in seeking medical attention. This study is 

focused on the educational and socio-economic factors 

that leads to delays in cancer diagnosis in Pakistan. 

Methodology 
This study was conducted at the Department of 

Oncology, Combined military Hospital Rawalpindi 

between August 2016 and December 2016. Approval 

from the ethical review board of Combined Military 

Hospital (CMH) was sought for this study prior to data 

collection as per hospital policy. Approval of the study 

was taken from hospital ethical committee prior to the 

start of the study. All the participants fulfilling inclusion 

and exclusion criteria were briefed about the study and 

informed written consent was taken from all patients.  

In this cross-sectional study, a total of 200 patients were 

selected by non-probability consecutive sampling 

method. All the patients were interviewed regarding their 

socio-economic profile. The stage at the time of diagnosis 

was recorded as per clinical and radiological data. 

Inclusion criteria included all patients between 15 to 70 

years, newly diagnosed cancer who were compliant to 

treatment and on regular follow up. The exclusion criteria 

included patients with relapsed or secondary cancers and 

those who were non-compliant to treatment with irregular 

OPD follow up. The education levels were defined as low 

(primary or below), Middle (matric/intermediate) and 

high (graduate and above). Income was defined as Low 

(<15,000PKR/month), Middle (15,000 to 50,000 

PKR/month) and High (>50,000 PKR/month). 

The collected data was entered and analyzed by SPSS v. 

21. Mean and standard deviation was calculated for 

quantitative variables and frequency and percentages 

were presented for qualitative variables. Chi-square test 

was applied assess the association of stage of cancer with 

income level and education level. P-value < 0.05 was 

taken as significant.  

Results  
The total number of interviewed patients was 200, out of 

which 59% (118) were male and 41% (82) were female. 

The median ages were 52.9 ± 13.1years for males and 

47.4 ± 10.6 years for females. 12.5% (25) of the 

interviewed population was highly educated, 51% (102) 

belonged to the middle education group while 36.5% (73) 

had low education. 18.5% (37) patients had high income, 

64.5% (129) had medium income and 17% (34) belonged 

to low income class. Patient characteristics are presented 

in Table I. 

Table I: Patient characteristics 

Characteristics Number (n) 
Percentage 

(%) 

Gender Male 118 59 

Female 82 41 

Age Male 52.9 ± 13.1 - 

Female 47.4 ± 10.6 - 

Education High 25 12.5 

Middle 102 51.0 

Low 73 36.5 

Income High 37 18.5 

Medium 129 64.5 

Low 34 17.0 

 

There was no statistically significant (p-value > 0.05) 

association of income level with the stage of cancer at 

diagnosis, but it was found that proportionately larger 

number of patients from higher income groups was 

diagnosed in earlier stage of disease with 8.11% of 

patients diagnosed at stage-1 disease and only 24.32% 

patients had metastatic/stage IV disease at the time of 

diagnosis. In contrast to this, none of the low-income 
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patients was diagnosed at stage-1 and over 30% of low 

and middle-income patients had stage IV disease at 

presentation as shown in Table II. Similar results were 

seen on comparison of education level with respect to the 

stage at diagnosis. There was no statistically significant 

(P-value > 0.05) relationship of education level with the 

stage of cancer at time of presentation. Only 28% of 

highly educated patients presented with stage IV disease 

at diagnosis, in contrast to 40.2% of middle and 38.36% 

of low education patients diagnosed with stage IV disease 

at first presentation (Table III). 

Cancer 

Stage 

Income (No of Patients) 

High Medium Poor 

I 3 (8.11)  6 (4.65) 0 (0.00) 

II 13 (35.14) 35 (27.13) 9 (26.47) 

III 12 (32.43) 43 (33.33) 14 (41.18) 

IV 9 (24.32) 45 (34.88) 11 (32.35) 

 

Table II: Cancer stage and income level of patients 

diagnosed with cancer 

Cancer 

Stage 

Income (No of Patients (%) P-

Value 
High Medium Poor 

I 3 (8.11)  6 (4.65) 0 (0.00) 

0.565 * 
II 13 (35.14) 35 (27.13) 9 (26.47) 

III 12 (32.43) 43 (33.33) 14 (41.18) 

IV 9 (24.32) 45 (34.88) 11 (32.35) 

* Insignificant at 5% level of significant  

 

Table III: Cancer stage and education level of patients 

diagnosed with cancer 

Cancer 

Stage 

Education Level (No of Patients) P-

Value 
High Medium Low 

I 2 (8.0) 4 (3.92)   0 (0.00) 

0.149 * 
II 9 (36.0) 30 (29.41) 16 (21.92) 

III 7 (28.0) 27 (26.47) 29 (39.73) 

IV 7 (28.0) 41 (40.20) 28 (38.36) 

     * Insignificant at 5% level of significant 

Discussion 
It is evident from the above-mentioned results that a lack 

of education as well and resources is attributed to a 

higher stage of cancer at diagnosis. Historically this 

dilemma has been faced among both the developed and 

developing nations alike. A 2014 British survey 

concluded that socioeconomic deprivation was one of the 

key factors leading to delayed presentation to the primary 

care physicians.6 Among the developing nations, another 

study summarized that advanced stage of breast cancer at 

presentation was seen most often in women with low 

socioeconomic status.17 Similar results to this were 

observed in our study where advanced stage cancer were 

seen mostly in middle and low-income patients. Among 

the higher educated population, the tendency to be 

diagnosed in earlier stages was greater than a late 

diagnosis (Stage IV) in our study. This can be associated 

with the fact that they have a better exposure to the public 

awareness campaigns gaining momentum in recent years 

as well as internet and social media access, raising 

concern and symptom awareness among this class. Also, 

as the educated population belongs to the higher income 

strata, they can seek earlier physician consult with access 

to specialized tertiary care facilities.  

All these factors combined lead to earlier diagnosis 

before cancer has spread distantly. Still approximately 

28% of the highly educated population presented at 

advanced stage of disease meaning there is still room for 

improvement in patient awareness regarding cancer 

prevention, screening and early diagnosis. The middle 

income and intermediate education class is the one that 

appears to be presenting with the highest percentage of 

stage IV cancer making 34.88% and 40.2% of the total 

patients respectively. The most commonly encountered 

reasons leading to this delay in presentation ranged from 

late recognition of suspicious symptoms to false beliefs 

regarding hospital diagnostic procedures, surgery and 

treatment. A review of factors influencing the pre-

hospital delay in colorectal cancer patients showed that 

non recognition of symptom seriousness was one of the 

main responsible factors.8, 9 In several cases as hospital 

diagnostic and treatment are expensive, patients go to 

quacks, hakeems, homeopaths or practitioners of 

alternative medicines in search for a cheaper remedy 

before actually presenting to a qualified physician. Non-

affordability of tests and high cost of medications were 

seen commonly as contributing among the middle and 

low educated and low income classes in our study 

population. This is not just seen in local population but a 

trend also on the rise internationally due to various 

reasons, however such herbal treatments can have 

dangerous and potentially life threatening interactions 

and need to be used judiciously. 18  

As most of our patients belonged to smaller towns, lack 

of finances and awareness regarding specialist 

consultation was a reason cited by these patients. Dearth 

of proper diagnostic facilities and lack of awareness 
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about malignancies screening and diagnosis among 

general practitioners is also a contributing factor in 

diagnostic delays. In a 2009 review, practitioner’s lack of 

awareness about cancer symptoms and inappropriate 

clinical evaluation were found to be commonly 

associated with a delay in diagnosis after the patient 

presentation to a GP.11 Since most of the developing 

nations, including our own, do not have very 

comprehensive basic healthcare services this delay is 

further compounded by a delayed referral to tertiary care.  

Our study showed that the most vulnerable population in 

this regard was the low income and low education class. 

These were largely rural based with limited access to 

even basic life amenities. Analysis showed that none of 

the patients presented to the hospital in stage I, with the 

majority of patient population presenting at stage II or 

stage III disease. In contrast with the other population 

groups (high education and high income and middle 

education and medium income), there was a less 

proportion of such patients diagnosed with stage IV 

disease at presentation (38.6% and 32.35% respectively). 

This could be due to the fact that most of such patients 

belong to far flung areas with limited access to hospitals, 

no health insurance and expensive ambulance and 

transportation services. This phenomenon is also 

encountered internationally, mostly in the under-

developed world. A Ugandan study on cervical cancer in 

women showed that there was a strong association of 

delayed diagnosis with financial difficulties precluding 

prompt help seeking in such under-developed 

populations. 16 

Additionally, advanced stage cancer causes severe pain 

and limited mobility, with other associated physical and 

physiological symptoms like depression and lack of will 

to live. Hence many of stage IV cancer patients pass 

away at their homes without ever reporting to a hospital. 

This can explain the apparently low number of end-stage 

cancer patients from lower educational and economic 

background.  

Conclusion 
It can be concluded from this study that middle and low 

socio-economic status is a pre-disposing factor to delayed 

diagnosis of cancer and advanced stage at presentation. 

Improving the awareness in these populations as well as 

providing government funded screening and diagnostic 

programmes can significantly alleviate cancer mortality 

associated with late diagnosis. 
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