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Abstract

Background: Breast cancer is one of the leading causes of morbidity and mortility in females of pakistan.  We conducted this study to 
evaluate risk factors for developing breast cancer in Pakistani women.
Methods: Study Design: An observational/ cross sectional study was conducted at Dr. Ruth Pfau K. M Civil Hospital Karachi, 
Oncology Ward, from May 2017 to February 2018. A total of 80 patients of biopsy positive cases of breast cancer in Pakistani females 
were included who were admitted for chemotherapy. By taking the histories, their risk factors were evaluated, weight, height recorded 
and BMI calculated.
Results: In this study 80 females were included to evaluate the risk factors for cancer of breast. Age was 40-59 years in 46.3% and 32.5% 
were of 24-39 year. Out of total, 98.8% were married, 1.3% was unmarried.  Family history of breast cancer was 17.5%, early menarche 
7.5%, late menopause 11.8%. Nulliparity was 10% and multiparity was 90%. Age at first full-term pregnancy above 35 years was 1.3%. 
Breast-feeding was in 77.5% and oral contraceptive pills use 18.8%. HRT was absent 100%. Dietary intake of high fat 40%, lack of 
exercise 95%, raised BMI 78.8% and use of hair dye in 58.8%. Synthetic dye use was reported in 4% and Henna was used in 96%. 
Frequency of hair dye use, ranged from occasional (4-5 times/year) 4.2%, to twice a month 4.2% and monthly 91.6%. Duration of hair 
dye use reported was for 2 years (4%), 5 years (7%), 7 years (11%), 10 years (14%), 15 years (20%) and 20 years (28%).
Conclusion: The risk factors for cancer of breast have a different implication on Pakistani women than their western counterparts. 
Genetic and hormonal factors play a smaller role while life style factors play a major role including a recently associated risk factor of 
the use of hair dye.
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Introduction
The most common cancer among women is the breast cancer. Globally, 
about 1.38 million women suffer from cancer of breast and about 
458,000 die of this malignancy each year. The incidence and mortality 
of breast cancer has increased in Asian and African countries due to 
poor health facilities and absence of screening mammography(1). 
Pakistan is a developing country and WHO classifies it as of low to 
medium category. According to the GLOBOCAN, which is a project of 
the International Agency for Research on Cancer (IARC) reveals 
estimates by cancer site and sex by using the best available data in each 
country and by many methods of estimation. (2)  GLOBOCAN data of 
2018 reveals that most common cancer among females is the breast 
cancer in majority of countries (154 0f 185). Incidence rates of breast 
cancer are highest in Australia/New Zealand, Northern Europe (United 
Kingdom, Sweden, Finland and Denmark), Western Europe (Belgium 
with highest global rates), Netherlands and France. In the United States 
lung cancer incidence has surpassed breast cancer. Breast cancer 
incidence rates are rising in transitioning countries in Asia and Africa. 
(3) GLOBOCAN data of 2012 revealed that most common malignancy 
for women in Pakistan is the malignancy of breast (n = 34038, 23%). 
(4).
In Pakistan, incidence of breast cancer is rising with alarming rates. 
The Karachi Cancer Registry (KCR) data (1998-2002) shows a rise of 
malignancies during the last decade, more significantly in women. A 
surge in breast cancer incidence is seen among females with maximum 
records rates for younger aged women. The Aga Khan University 
Surveillance for Pakistan (ASCP) with the help of KCR has estimated 
for Karachi division (1998-2002), the highest incidence for breast 
malignancy among females (53.1). The Incidence of breast cancer is 
maximum in Karachi; the highest in Asia, except for the Jews in Israel. 
(5)  Younger women are being diagnosed with breast malignancy. Due 
to lack of awareness, education, poverty and social taboos related to 
female body, many women do not approach a doctor despite finding a 
lump or other changes in the breast as they cannot think of exposing 
their breast to a stranger, even a female doctor. Instead, many women 
go to spiritual healers and quacks, mostly male, who treat them by 
listening to their symptoms, misguide them and ultimately cancer is 
advanced. The most alarming signs, which force them to seek medical 
advice, are bursting of breast lump discharging pus and blood leading 
to non-healing breast wounds. 
It has been observed that in many women in Pakistan who have breast 
cancer, do not have the known risk factors. Hence, a factor that has been 
recently linked to the incidence of developing breast cancer is included 
in the present study, that is the use of hair dye. (6) 
One of the crucial established risk factor for the occurrence of breast 
cancer is age. The risk increases with increasing age. In western 
countries, the incidence of breast cancer increases until 60s, peaks in 
70s, then decreases. Family history of breast cancer is another 
important risk for development of breast cancer including genetic 
mutation of BRCA1 (present on chromosome 17) and BRCA2 (present 
on chromosome 13) or tumour suppressor gene P53. (7)  
Other established risk factors such as early menarche (before age 12), 
late menopause (after age 50), nulliparity and age at first full-term 
pregnancy above 35 years, impose a greater risk for breast cancer. Use 
of oral contraceptive pills increases the incidence. (8)  Use of hormone 
replacement therapy by postmenopausal females may significantly 
raise the risk of breast cancer. This link is confirmed by many other 
studies including the Million Women Study. (9) Certain life style 
factors are also linked with the incidence of breast cancer. Alcohol 
consumption, increased intake of fatty diet and sedentary lifestyle may 
also raise the incidence. Obesity also plays a crucial role and raises the 
risk of developing cancer of breast by increasing the levels of oestrogen 
in the body. (10)  Proliferative changes in the breast also increase the 
incidence of cancer of breast. (11-12) Atypical hyperplasia of 
epithelium is also linked with increased incidence. Any benign 
proliferative change in the mammary gland can be transformed into 
malignant lesion later. (13) Hair dye use is also being linked with 
increased incidence of breast cancer development. There are two types 
of modern hair dyes. First type is oxidative dye which includes 
colourless intermediate (Aromatic amines) and dye couplers. In the 
presence of hydrogen peroxide, the intermediates and couplers react to 
produce molecules of pigment which stain the hair permanently. The 
other type of hair dye is non oxidative (temporary or semi permanent) 
which contains the coloured chemicals which stain the hairs directly. 

Several chemicals are used in hair dyes (about 5000) and some of them 
are mutagenic. (14)
Methodology
The data for this observational/cross sectional study was collected over 
the period of ten months (May 2017 to Feb 2018) from the Oncology 
ward of Dr. Ruth Pfau K. M Civil Hospital Karachi. Inclusion criteria 
were histologically confirmed cases of breast cancer that were admitted 
for chemotherapy. In this study, 80 patients were included. Histories 
were taken to assess the risk factors. Weight and height were recorded 
and BMI calculated. These patients were referred to the Civil Hospital 
from different neighbourhoods of Karachi and from other cities of the 
province of Sindh including Mirpurkhas, Larkana, Naushero Feroz, 
Nawabshah, Dadu, Thatta, Sukkar, Moro, Khairpur, Shikarpur, 
Hyderabad and Ghotki. From the Punjab province, the patients came 
from Mianwali, Rahim Yar Khan and Rajanpur. From Baluchistan 
province, patients' residence was reported to be Khuzdar, Jacobabad, 
Turbat and Gwadar. 
Descriptive statistics were obtained for the risk factors including age, 
marital status, breast feeding, menarche age, first full-term pregnancy 
age, menopausal age, family history of cancer of breast, previous 
history of benign fibrocystic disease or cancer of other breast, use of 
oral contraceptive pills, therapy for hormone replacement, dietary 
habits, exercise and the BMI and use of hair dye. Analysis of data was 
done on Statistical Package of Social Sciences (SPSS). 
Results 
Out of 80 patients, twenty-six women were 24-39 years of age (32.5%); 
37 women were 40-59 years of age (46.3%) and 17 women were above 
60 years (17%) (Table 1). Out of all, 79 were married (98.8%) and one 
was unmarried (1.3%). History of cancer of breast in the family was 
positive in 14 cases (17.5%) and negative in 66 cases (82.5%). Previous 
medical history of benign fibrocystic disease or cancer in other breast 
was present in 11 cases (13.8%) and negative in 69 cases (86.3%). 
Early menarche was in 6 cases (7.5%) and negative in 74 cases 
(92.5%). Late menopause was found in 9 cases (11.3%) and negative in 
71 cases (88.8%). Nulliparous women were 8 (10%) and multiparous 
were 72 (90%).   First full term pregnancy above 35 years was found in 
only 1 case (1.3%) and negative in 79 cases (98.8%). Use of oral 
contraceptive pills was in 15 cases (18.8%) and negative in 65 cases 
(81.3%). HRT was negative in all (100%). Breast-feeding was positive 
in 62 cases (77.5%) and negative in 18 cases (22.5%). Intake of high 
fatty diet was in 32 cases (40%) and negative in 48 cases (60%).  
Exercise was a habit in only 4 cases (5.0%) and lack of exercise was 
present in 76 cases (95%).  BMI was between 18.5-24.9 in 7 cases 
(8.8%), 25-30 in 63 cases (78.8%) and 31 and above was in 10 cases 
(12.5%). Use of hair dye was present in 47 women (58.8%) and 
negative in 33 (41.3%) (figure 2). Out of these, 45 used natural herb 
Henna (95.7%) and 2 used synthetic dye (4.3%) (figure 3). Frequency 
of hair dye use, ranged from occasional (4-5 times/year) 4.2%, Twice a 
month 4.2% and monthly 91.6% (Figure 4). Duration of hair dye use 
reported was for 2 years (4%), 5 years (7%), 7 years (11%), 10 years 
(14%), 15 years (20%) and 20 years (28%) (Figure 5).
As the natural herb "Henna" that is commonly available in Pakistan, is 
mixed with many unknown chemicals so contamination is possible. 
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Table 1 Percentages of Risk Factors for Developing Cancer of 
Breast in Pakistani Females

Figure 2: Pie chart showing the distribution of patients using hair 
dye

Figure 3: Pie chart showing types of hair dye used

Figure 4: Pie chart showing frequency of hair dye use 

Figure 5: Pie chart showing duration of hair dye used in years

Discussion
In the present study we assessed the risk factors linked with the 
increased incidence of developing cancer of breast in Pakistani 
females. The risk of cancer of breast is increasing in Pakistan and 
younger females are also being diagnosed with the disease. Breast 
cancer is a hormone dependent disease so age at menarche, first full-
term pregnancy age  and menopausal age have a greater implication on 
the development of cancer of breast. (15)  Environmental and life style 
factors also play a role in its incidence. In present study we found out 
that most women who were diagnosed with breast cancer were of ages 
between 40-59 years (46.3%). A study carried out at  Shaukat Khanum 
Memorial Hospital, Lahore, Pakistan, Farhana Badar et al, reported 
that mean age of breast cancer is 48.6 years in Pakistani women.  
Another study carried out at Nawabshah, Gulshan Ali Memon et al, 
reported the common age group for developing breast cancer was 
found to be 44-48 years. (16)  In one similar study, it was reported that 
most of the cancers of breast developed in females at 35-45 years. (17) 
In the present study, younger women were also found to have breast 
cancer at age 24-39 years (32.5%). Another study conducted in Lahore, 
Mansha M et al,  also reported that most of the cancers of breast 
occurred in Pakistani females between 35-45 years age. (18) 
T. Pervez et al conducted a similar study to establish the increased 
incidence of cancer of breast in population in Lahore. According to 
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that, history of breast cancer in family, oral contraceptive pills use, 
early menarche and infertility were found to be significant risk factors 
whereas, positive breast-feeding and late childbearing had no 
significant implication on development of cancer of breast in Pakistani 
females.  In present study, breast cancer development was found with 
positive family history of breast cancer in 17.5% cases. (19)  In the 
present study we also found that breast cancer developed in most 
women despite having protective factors against breast cancer, like 
menarche after 12 years (92.5%), menopause before 50 years (88.8%), 
age at first full term pregnancy less than 35 years (98.8%), nulliparity in 
only 10% and positive breast-feeding (77.5%). HRT was absent in all 
100% in this study. 
Similar results were found in a study carried out in Lahore, showed that 
factors for the increased incidence of breast cancer  like infertility, old 
age, menopause after the age of 50 and history of breast cancer in a 
family bear a different connection to the development of cancer of 
breast in Pakistani females. (20) Another study conducted in Islamabad 
found that absence of breast-feeding; nulliparity, late menopause and 
oral contraceptive pills use increase  the incidence of cancer of breast. 
(23). 
In the present study, use of oral contraceptive pills was 18.8%. 
According to a study, Lina S. Morch, et al reported that oral 
contraceptive pills use increases the risk for development of cancer of 
breast in women. (2  Environmental factors showed more contribution 
for incidence of bre)ast cancer. A study by Memon Z. A et al, reveals 
that high fat diet increases the incidence of cancer of breast.  In this 
study, dietary habits showed that women consumed high fatty diet 
(40%). Lack of exercise was present in the majority of women (95%) 
and BMI was elevated 25-30 in (78.8%). Another study carried out in 
Karachi, Rukhsana Khursheed, et al revealed the same results that lack 
of exercise, sedentary life and increased intake of fatty diet poses a risk 
for breast cancer. (24)
Some latest studies show that use of hair dye may also increase the 
incidence of cancer of breast as exposure to carcinogen in hair products 
have been explored. According to one study, Llanos AAM et al 
reviewed 4300 women.  They found that dark hair dyes applications 
and higher frequency of use was linked with increased incidence of 
cancer of breast.  These findings establish a connection between the 
hair products applications and development of cancer of breast. 
Although a statistical association is observed between application of 
hair dye and development of breast cancer but cause-effect relationship 
has not yet been established. This study established a correlation and 
not a causative link.  Another retrospective population-based case-
control study in Finland showed that the link between application of 
hair dye and occurrence of cancer of breast was present among females 
aged 22-60 years.  In the present study, use of hair dye was also 
assessed and most women were found to use hair dye (58.8%). 
Although all women belonged to low socioeconomic status and most of 
them used 'henna' to dye their hair, two of them used synthetic dyes 
also. Natural herb henna is supposed to be a safe natural dye for 
colouring the hair.  But henna available in Pakistan, is commonly being 
mixed with unknown chemicals which could be harmful and 
mutagenic. Our study has also found an association between the 
application of hair dye and occurrence of cancer of breast. 
Conclusion
Age, history of breast cancer in family, menarche at an early age, late 
first full-term pregnancy, menopause at older age, use of oral 
contraceptive pills and HRT have smaller contribution in the 
development of cancer of breast in Pakistani females.  Life style factors 
like high fate intake, lack of exercise and raised BMI seem contribute 
more in the development of cancer of breast. (23) A non-established 
risk factor of hair dye use, suggests that hair dye exposure can be linked 
with increased incidence of cancer of breast in our study. This was a 
small study so larger group of patients need to be studied for the risk 
factors for breast cancer development.
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