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Abstract 
Primary brain tumours (PBTs) are the commonest solid 
tumours in children and young people (CYP). A study was 
conducted at a private and a public sector hospital in 
Karachi, Pakistan, to determine the socio-demographic 
and tumour-related characteristics of CYP with PBTs 
between those presenting to the public and private 
hospitals. A total of 49 patients were included. The 
commonest PBT was pilocytic astrocytoma (29%). There 
were no differences in tumour-related characteristics 
between the two groups. However, parents of CYP with 
PBTs presenting to the public sector hospital were 
significantly less educated and had lower household 
incomes. No significant differences in age, gender, 
educational status, and ethnicity of CYP with PBTs were 
observed. Since CYP with PBTs presenting at the public 
sector hospital were from significantly lower socio-
economic backgrounds and their parents were less 
educated, it suggests socio-economic disparities in PBT 
care for CYPs in Karachi, Pakistan. 
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Introduction 
Central nervous system tumours are the most common 
solid tumours in children and young people (CYP) 
globally.1,2 However, quality of and access to oncology 
care varies even in high income countries such as the 
United States with outcomes being associated with 
demographic and socio-economic factors.3 In addition, 
public health insurance programmes also have 
demonstrable benefits on the quality of health care 
received.4 In low- to middle-income countries (LMICs), 

socio-economic factors are a major source of inequities in 
healthcare access and outcomes.5 

In Pakistan, a South Asian LMIC, and the sixth most 
populous country in the world, government budget for 
healthcare expenditure is approximately 5%.6 Hospital 
healthcare services in Pakistan can be categorised as 
being public (i.e. government-owned) or private (i.e. non-
government owned). The 2015-16 National Health 
Accounts (NHA) report shows that the private sector is 
predominantly utilised for healthcare services, 
accounting for approximately 85% of total health 
expenditure. Fifty-eight percent of the total health 
expenditures were in the form of out-of-pocket (OOP) 
expenditures, 1% were private voluntary health insurance 
contributions, and 35% was government spending on 
health.6 The public sector hospitals in comparison are 
under-utilised; poor service, lack of availability of qualified 
staff, and a dearth of female healthcare workers were the 
most common reasons that hindered the public from 
using public health services.7 Health-seeking behaviour 
and financing is strongly affected by socio-economic, 
cultural and educational backgrounds.8 The study aimed 
to explore socio-demographic and tumour-related factors 
of CYP with primary brain tumours (PBT) presenting to 
private versus public tertiary care hospitals in Karachi, 
Pakistan. 

Methods and Results 
This study was conducted at the Aga Khan University 
Hospital (AKUH), a Joint Commission International 
Accreditation (JCIA-accredited) private tertiary care 
hospital, and Jinnah Postgraduate Medical Centre (JPMC), 
a public sector tertiary care hospital, in Karachi, Pakistan. 
The study was conducted from November 2020 to July 
2022. The target population comprised newly diagnosed 
CYP with brain tumours, who had not yet received cancer 
treatment, presenting at the neurosurgery/oncology 
clinics at AKUH and JPMC from November 2020 to March 
2022. Information was collected from the patients’ 
parents using a structured questionnaire administered by 
the study team. Variables recorded included patients’ 
socio-economic demographic variables, tumour-related 
factors, and parents’ socio-demographic characteristics. 
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Trained data collectors screened potential participants 
appearing for their scheduled clinic appointments for 
suitability of inclusion. If the patients fulfilled the 
eligibility criteria, written informed consent for 
participation in this study was obtained. For potential 
participants aged 5-18 years, parental consent and 
participant’s assent was obtained. For potential 
participants aged > 18 years, only participant’s consent 
was obtained. Strict privacy was maintained, with the 
questionnaire being administered in a separate room. 

Ethical approval from the institutional review boards at 
Aga Khan University (ERC# 2020-4859-11855) and Jinnah 
Post Graduate Medical Centre (F2-81/2021-
GENL/65706/JPMC) were obtained before starting the 
study. 

Table 1 shows the socio-demographic data for a total of 
49 patients recruited in the study; out of these 49, 30 
(61%) were from the private and 19 (39%) from the public 
sector. The mean age of the patients was 13 ± 4.8 years at 
the private sector hospital and 12 ± 4.3 years at the public 
sector hospital. Most patients 36 (73%) lived in Sindh, with 
the greatest percentage 22 (45%) speaking Urdu as their 
first language. Parents of private hospital patients were 
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Continued from previous column.. 
 
Formal education                   
Yes                                           43 (88)                       28 (93)                      15 (79)                0.2 
No                                              6 (12)                          2 (7)                          4 (21) 
Years of education (In years) Median(IQR) 
                                              6 (1.5-9.5)                7 (2.7-10)                    3 (1-7)                0.06 
Age of mother (In years)  
                                             37.6 ± 6.57               39.6 ± 6.8               34.5 ± 4.9          0.007* 
Mother Education 
Yes                                           37 (76)                       24 (80)                      13 (68)                0.5 
No                                            12 (25)                       6 (20 )                        6 (32) 
Mothers Education (any formal schooling years) Median (IQR) 
                                              8 (0.5 -12)                  10(5-14)                    5(0-12)            0.028* 
Mother is currently working 
Yes                                            5 (10)                      3 (10 %)                    2 (11%)            >0.99 
No                                            44 (90)                     27 (90%)                  17 (89%) 
Age of the father (in years) Mean ± SD 
                                                                                44.93 ± 8.34          38.84 ± 5.32       0.007* 
Fathers Education 
Yes                                         39 (80%)                  27 (90%)                  12 (63%)          0.033** 
No                                          10 (20%)                    3 (10%)                    7 (37%) 
Fathers Education (any formal schooling years) Median (IQR) 
                                               12 (5-14)                  12(10-16)                  8(0-10)           <0.001* 
Father working 
Yes                                         42 (86%)                  25 (83%)                  17 (90%)              0.6 
No                                           7 (14%)                     5 (17%)                    2 (10%) 
Household monthly income (PKR) 
                                                  30000                        80000                        30000              0.018* 
                                          (20000-80000)      (20000-157500)     (20000-30000) 
Household monthly income PKR 
<Rs 40,000                        28 (57%)                  12 (40%)                  16 (84%)          0.004 * 
Rs 40,000-80,000             10 (21%)                    7 (23%)                    3 (16%) 
>Rs 80,000                        11 (21%)                   11(37%)                   0 (0.0%) 
Age at diagnosis of tumour (In years) Mean ± SD 
                                           12.53 ± 4.48           12.93 ± 4.63          11.89 ± 4.29        0.441 
 
                                                                   Tumour related Factors  
 
Brain tumour location         
Supratentorial                                      12 (25%)            8 (27%)             4 (21%)           0.7 
Infratentorial/Posterior fossa          17 (35%)           11 (37%)            6 (32%) 
Seller                                                         5 (10%)             3 (10%)             2 (11%) 
Supraseller                                             13 (27%)            8 (27%)             5 (26%) 
Suprasellar, Sellar and Parsellar       1 (2%)                0 (0%)                1 (5%) 
Suprasellar and sellar                           1 (2%)                0 (0%)                1 (5%) 
Grade of the tumour 
Low Grade                                             28 (57%)           16 (62%)           12 (80%)          0.3 
High Grade                                              13 (2%)            10 (39%)            3 (20%) 
Histopathology 
Diffuse Astrocytoma                             2 (5%)                2 (8%)                0 (0%)             0.3 
Ependymoma                                          3 (7%)                1 (4%)              2 (13 %) 
Craniopharyngioma                             5 (12%)               2 (8%)               3 (20%) 
Anaplastic Astrocytoma                       1 (2%)                1 (4%)                0 (0%) 
Pilocytic astrocytoma                         12 (29%)            9 (35%)             3 (20%) 
Glioblastoma                                          4 (10%)             4 (15%)               0 (0%) 
Medulloblastoma                                 7 (17%)             4 (15%)             3 (20 %) 

Table-1: Comparison of Socio-Demographic and Tumour Related factors of Brain 
Tumours in Children and Young People (5-21 years) and their parents presenting to 
private versus public tertiary care hospitals of Karachi, Pakistan. 
 
Characteristics                   Overall                          Site of Treatment                        
                                               (N=49) n(%)          Private                    Public           p-Value    
                                                                              (N=30)n (%)         (N=19)n (%) 
                                                             
                                                     Socio-demographic factors  
Age (years) Mean ± SD  12.8 ± 4.6           13.3 ± 4.8                 12 ± 4.3               0.3 
Age 
5-10 years                             17 (35)                       10 (33)                       7 (37)                  0.1 
11-14 years                           12 (25)                        6 (20)                        6 (32) 
15-18 years                           12 (25)                        8 (27)                        4 (21) 
> 18 years                              8 (16)                       6 (20.0)                       2 (11) 
Gender 
Male                                        30 (61)                     19 (63.3)                    11 (58)                0.7 
Female                                   19 (39)                     11 (36.7)                     8 (42) 
Province of Residence 
Sindh                                       36 (73)                     20 (66.7)                    16 (84)                0.6 
Punjab                                     8 (16)                       6 (20.0)                       2 (11) 
KPK                                            4 (8)                        3 (10.0)                        1 (5) 
Gilgit Baltistan                       1 (2)                          1 (3.3)                         0 (0) 
Mother tongue 
Sindhi                                       8 (16)                       4 (13.3)                       4 (21)                  0.3 
Urdu                                        22 (45)                     11 (36.7)                    11 (58) 
Pushto                                     5 (10)                       3 (10.0)                       2 (11) 
Punjabi                                    8 (16)                       6 (20.0)                       2 (11) 
Saraiki                                      5 (10)                       5 (16.7)                        0 (0) 
Others                                       1 (2)                        1 (3.30)                        0 (0) 

Continued on next column... Continued on next page...



significantly older and the fathers were significantly more 
likely to have received any formal education (90% vs 63%; 
p = 0.033). The household income of CYP with PBTs was 
also significantly greater for patients presenting to the 
private sector hospital. Overall, the PBTs were most 
commonly located in the posterior fossa/infratentorial 17 
out of 49 (35%), with the most common PBTs being 
pilocytic astrocytoma 12 out of 42 (29%) and 
medulloblastoma 7 out 42 (17%). Only 5 out of 49 (10%) of 
CYP with PBTs had a family history of brain tumour. There 
were no significant differences regarding tumour-related 
factors between CYP from the private and public sector 
hospital. 

Discussion 
In this study no significant differences were observed 
between clinical and demographic features between the 
two hospitals. CYPs presenting to the public hospital were 
from lower socio-economic backgrounds, and their 
parents were less educated and younger. These results 
call attention to a potential concern. Public sector 
hospitals in Pakistan have poorer oncological services 
than private sector hospitals, including poorer diagnostic 
facilities, medication supplies, infrastructure, planning, 
and leadership,9,10 which manifests downstream as 
poorer oncological outcomes.11 Moreover, patient-
reported outcomes and patient satisfaction is also higher 
in private sector hospitals.12 Such differences between 
private and public sector hospitals have been 
demonstrated to some extent in other countries as well, 
such as South Africa and Australia.13,14 Thus, given the 
pre-existing socio-economic disparities in healthcare 
access and utilisation,15 the results of this study highlight 
an additional source of inequity in cancer outcomes even 
amongst patients who ultimately present to tertiary care 
facilities. It is important to introduce sustainable and 
inclusive development of healthcare services by the 
private corporate sector, in public-private partnership 
with the government to ensure better distribution of 
resources.16 Achieving socio-economically equitable 

outcomes for CYP with PBTs in Pakistan requires across-
the-board access to quality oncological and neurosurgical 
care. Although a universal health care coverage (UHC) 
programme has been initiated in Pakistan, establishment 
to-date has been very patchy.17 In its current state, a UHC 
programme with mainly public sector coverage should be 
supported with concurrent investment in the structural 
facilities and oncologic care expertise in public sector 
hospitals. Other models of healthcare coverage, 
independent of government financing, have also been 
explored and suggested for uptake in Pakistan. These 
include public-private partnerships18 and philanthropic 
funded healthcare models.19 Nevertheless, these offer 
solutions only in the interim and definitive measures and 
must feature increased government involvement and 
investment in public sector healthcare. 

Limitations: This study does not explore the impact of 
socio-demographic factors on disease outcomes; 
however, it is a step in that direction. 

Conclusion 
To conclude, no differences in tumour factors and 
demographic characteristics, such as age, gender, 
educational status, and ethnicity of CYP with PBTs were 
observed. However, CYP with PBTs from the public sector 
hospital were from significantly lower socio-economic 
backgrounds and their parents less educated, suggesting 
socio-economic disparities in PTB care for CYP in Karachi, 
Pakistan. 
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Pituitary adenoma                               5 (12%)               2 (8%)               3 (20%) 
Optic chiasmatic tumour                     2 (5%)                2 (4%)               0 (0 %) 
Choroid Plexus papilloma                   1 (3%)                0 (0%)                1 (7%) 
Family history of brain tumour 
Yes                                                             5 (10%)             3 (10%)             2 (11%)        >0.99 
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Family history of any other type of cancer 
Yes                                                            11 (22%)            7 (23%)             4 (21%)       >0.999 
No                                                             38 (78%)           23 (77%)           15 (79%) 
 

*Significant at p value < 0.05 by using independent t test or Mann Whitney U test 
**Significant at p value <0.05 by using chi-square or fisher exact test 
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