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Purpose: Breast cancer is the most common cancer among women in the Saudi Arabia, and over 50% of the cases are detected at 
a late stage. This study aimed to estimate population attributable risk percentage (PAR%) of modifiable lifestyle risk factors for breast 
cancer in Saudi Arabia.
Patients and Methods: A secondary analysis of previously published papers was performed . Relative risks (RR) and odds ratios 
(OR) were obtained from published international epidemiological studies, and the prevalence of each risk factor in Saudi Arabia was 
obtained from various sources (eg, national surveys and published literature) to calculate PAR%. A nomogram was used to visually 
translate the RRs/ORs and their prevalence into PAR% using a practical tool.
Results: Seven modifiable lifestyle risk factors for breast cancer were identified in Saudi Arabia. The identified risk factors included 
lack of physical activity (sedentary lifestyle), oral contraception (current use), obesity (postmenopausal), hormone replacement therapy 
(current use), passive smoking, age at first birth (≥ 35 years), and tobacco smoking (current or daily smoking). The PAR% for these 
risk factors ranged from 0.5% for tobacco smoking to 23.1% for a lack of physical activity. Few modifiable lifestyle risk factors were 
excluded from this study, due to limited nor unavailable data in Saudi Arabia (eg, alcohol consumption, breastfeeding patterns and 
childbearing patterns, obesity according to menopausal status, and night-shift work).
Conclusion: Physical inactivity has the most significant modifiable health impact and is a major risk factor for breast cancer. 
Removing this risk factor would reduce the prevalence of breast cancer in the Saudi population by 23%. There is an immense need to 
prioritize cancer control strategies based on local needs, current data on cancer risk factors, and the disease burden.
Keywords: breast cancer, population attributable risk, lifestyle risk factors, nomogram, Saudi Arabia

Introduction
Breast cancer is the most common type of cancer among women worldwide,1 constituting approximately one-quarter of all 
cancers. Every year, approximately 43 cases are diagnosed per 100,000 people worldwide. With a mortality rate of 12.9 per 
100,000 individuals, Breast cancer is one of the leading causes of death in females globally.2 The implications of breast cancer 
affect both individuals and societies in various ways, physically, psychologically, and economically. It is estimated that almost 
one-third (30.7%) of females with breast cancer experience depression in their lifetime.3 In 2009, the global economic burden 
of breast cancer was 15 billion Euros, accounting for 12% of the total global burden of all types of cancer.4

In Saudi Arabia, breast cancer ranks first among all types of cancers in women, regardless of age. Breast cancer 
accounts for 30.1% of all cancers5 and is responsible for 2.92% of all mortalities.6

Previous studies have investigated risk factors for breast cancer. Some of these risk factors are modifiable, while 
others are not. Non-modifiable risk factors included age, sex, age at menarche < 11 years, age at menopause > 54 years, 
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environmental factors, family history, and race. Modifiable risk factors include obesity, smoking, oral contraceptive use, 
maternal age at first birth > 35 years, lack of physical activity, and little or no breastfeeding.7 These lifestyle risk factors 
can be modified to alleviate the burden of breast cancer in Saudi women and society.

PAR% is an epidemiological measure widely used to assess the public health impact of exposure in populations. It is 
defined as the number of cases in a population that are attributable to a specific exposure and would therefore not have 
occurred in the population if the exposure (risk factor) was eliminated. Consequently, this result is known as the preventable 
fraction.8,9 A similar approach has been used in other countries like New Zealand,10 United States,11 and Europe.12

The primary aim of this study was to determine the impact of modifiable lifestyle risk factors on breast cancer in 
Saudi Arabia by calculating the PAR% of every well-established risk factor (exposure). Additionally, a nomogram was 
developed to predict modifiable breast cancer risk factors that were ranked based on their impact on breast cancer among 
Saudi women. A nomogram is a graphical statistical instrument that measures variables to calculate the precise risk 
probability for a specific outcome. This instrument is vital for decision making in modern medicine.13

This study will assist in identifying modifiable lifestyle risk factors with the highest effect on breast cancer among 
Saudi women, which can be factored into the design of public health measures to combat these factors and minimize the 
burden of breast cancer.

Material and Methods
Modifiable Lifestyle Risk Factors (Sources of Data)
The electronic databases (MEDLINE and EMBASE) were searched using keywords related to modifiable lifestyle risk factors 
of breast cancer (eg “lack of physical activity”, “oral contraception”, “obesity”, “hormone replacement therapy”, “tobacco”, 
“age at first birth ≥ 35”, etc). The main search strategy include the following Keyword (“Lack of physical activity” OR 
“sedentary” AND “Breast cancer”), (“Obesity” AND “postmenopausal” AND “Breast cancer”), (“Oral contracept*” AND 
“current use” AND “Breast cancer”), (“Hormone replacement therapy” AND “current use” AND “Breast cancer”), (“Passive 
Smok*” AND “Breast cancer”), (“Tobacco Smoke*” AND “Breast cancer”), (“Age at first birth ≥35” AND “Breast cancer”). 
A few modifiable lifestyle risk factors were excluded from this study, due to limited nor unavailable data in Saudi Arabia (eg, 
alcohol consumption, breastfeeding patterns and childbearing patterns, obesity according to menopausal status, and night-shift 
work)

Prevalence in Saudi Arabia
The most recent information on the prevalence of each risk factor in Saudi women was obtained from numerous sources 
(conducted between 2013 and 2019), such as population-based surveys: the Ministry of Health (MOH) Saudi Health Interview 
Survey (SHIS)14 the General Authority for Statistics (GaStat) Household Sport Practice Survey,15 and specific studies 
undertaken in Saudi Arabia investigating the prevalence of breast cancer risk factors (reproductive risk factors in particular).16

Risk Parameter
This project was not intended to provide a comprehensive literature review. While it was a secondary data analysis to 
identify robust estimates of RRs/ORs with 95% CI, thus calculating the PAR%. Relative risks (RR) and odds ratios (OR) 
were obtained from a total of seven international epidemiological studies conducted between 2003 and 2015. RRs and 
ORs that had been adjusted for confounding factors were assigned a priority. RRs were reported in well-designed cohort 
studies and meta-analyses of observational studies, and ORs were reported in case-control studies. The Newcastle- 
Ottawa Scale (NOS) for cohort and case-control studies assessment tool were used to validated the included studies 
quality.17

PAR% Calculation
The prevalence of risk factors in Saudi Arabia and estimates of relative risks from the literature were used to calculate 
PAR%18,19
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Where
Pe = the prevalence of exposure to the risk factor among women in Saudi Arabia
RR = the relative risk for exposed, compared with the risk for unexposed
When the relative risk was unavailable, the odds ratio replaced the relative risk in the PAR% equation. The PAR% 

equation is a point estimate. The confidence interval for PAR% was estimated using a simulation method (based on 
bootstrapping). Specifically, the reported 95% confidence interval for the risk parameters (relative risk or odds ratio) was 
used to calculate the standard deviation of each risk parameter. The population of the RRs (or ORs) was assumed to have 
a normal distribution with an expectation equaling the point estimate and a standard deviation determined from the 95% 
confidence interval. PAR% values were then simulated 1000 times, and the 2.5th and 97.5th percentiles of the resulting 
distribution were taken as the 95% confidence intervals for PAR%.

Sensitivity Analyses
The parameter values and assumptions of any model are subject to change and error. Sensitivity analyses were conducted 
to provide bounds on the possible ranges of PAR%, and these were based on minima and maxima for the constituent 
parameters (ie, Pe, RR, OR, etc) that were included in the formula for PAR%.

Attributable Fraction Nomograms
The nomogram model is used to graphically illustrate PAR%, facilitate visual assessment of relative risk factor burden 
according to prevalence, and present odds ratio estimates. The estimate of the log odds ratio/relative risk is applied to the 
rule of Bayes (that is, prior odds x Likelihood = posterior odds), a dependence that has been exploited in the nomograms 
suggested by Fagan [R].13 This analogy was used to display the relationships between approximate PAF, prevalence, and 
the estimated log-OR. Upon taking logs of both sides of the equation, it was determined that log-OR is proportional to 
the average of the log prevalence and the log approximate PAF. This observation facilitated the creation of a log-scale 
plot where prevalence, odds ratios, and approximate PAFs for each risk factor are connected with lines.

All analyses were conducted using the R Studio software (version 1.4; R Foundation for Statistical Computing, 
Vienna, Austria) and Microsoft Excel (2016).

Modifiable Lifestyle Risk Factors
Lack of Physical Activity (Sedentary Lifestyle)
Insufficient physical activity is one of the ten leading risk factors for mortality worldwide. Lack of physical activity was 
associated with an increased risk of breast cancer (RR: 1.34; 95% CI 1.25–1.43). The risk of developing breast cancer is 
increased by 30% in sedentary women compared to that in active women.20 In 2019, GaStat reported that only 11.62% of 
Saudi females (aged 15 years or above) practiced sports for 150 minutes or more per week, revealing that 88.38% of 
Saudi females do not engage in sufficient levels of physical activity.15

Oral Contraception (Current Use)
The risk of breast cancer is higher among current users of oral contraceptive pills (OCP). According to a large prospective 
cohort study of 116,608 premenopausal women conducted by nurses, current use of any OCP is associated with an 
increased breast cancer risk. This association is most evident among current users, with an RR of 1.33 (1.03–1.73).21 

The risk of developing breast cancer is 30% higher among women who have used OCP than women who have never used 
OCP.22 In Saudi Arabia, it has been reported that the use of OCP is the most common risk factor for breast cancer among 
primary health care (PHC) attendees, with a prevalence of 51.2%.16
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Obesity (Postmenopausal)
Obesity is a global public health problem that plays a significant role in the development of various health disorders 
including breast cancer. The association between the body mass index (BMI), which reflects general obesity, and the risk 
of developing breast cancer varies between premenopausal and postmenopausal women. Most studies have found either 
no relationship or a weak inverse relationship between BMI and breast cancer risk in premenopausal women. In 
postmenopausal women, the risk of developing breast cancer is almost 30% higher for women with a BMI over 
30 kg/m2 (RR: 1.29; 95% CI 1.22–1.36) than for women with a BMI of 22.5–24.9 kg/m2.10,23 In contrast to BMI, waist- 
hip ratio (WHR) as a central obesity indicator is associated with an increased risk of breast cancer in both pre- and 
postmenopausal women.24 The prevalence of obesity (BMI ≥ 30 kg/m2) in Saudi Arabia ranges from 13.6% in young 
adults to 48.0% in adults, with 33.5% of Saudi women having a BMI above 30 kg/m2.14

Hormone Replacement Therapy (Current Use)
The current use of hormone replacement therapy (HRT) is also associated with an increased risk of breast cancer. 
Compared with non-users of HRT, current users of HRT have a 66% increased risk of developing breast cancer with an 
adjusted of RR 1.66 (1.58–1.75).25 In Saudi Arabia, reports of HRT use vary. In 2004, 42% of women underwent HRT at 
some point after menopause.26 In contrast, the use of HRT was reported to be only 8% among PHC attendees in the 
Eastern province of Saudi Arabia in 2015.16

Age at First Birth (≥ 35 years)
In women aged ≥ 40 years, the risk of breast cancer was higher for those who had their first birth at age ≥ 30 with an 
adjusted RR of 1.15 (1.02–1.29).27 It increased the chance of developing breast cancer by 40% compared to those who 
had their first birth before the age of 20 years, with an RR 1.4 (1.2–1.7).28 Globally, it has been reported that the 
prevalence of women aged > 35 years at first birth was 13.5%, although it was only 9.3% among Saudi women in 2006.29 

This statistic appears to be declining, with a 2015 study finding a prevalence of 4.8% among Saudi women.16

Tobacco Smoking (current or daily smoking)
Active smoking for at least 20 years and smoking ten or more cigarettes per day increases the risk of developing breast 
cancer, with an RR of 1.34 (1.06–1.70) compared with never smokers.30 The Saudi national survey reported that the 
prevalence of smoking among women was lower (1.5%) than that among men (22.7%).14 In Saudi society (as in several 
other societies), gender plays an essential role in the low smoking rate among females. Tobacco smoking is considered to 
be a social stigma among Saudi females. Therefore, the reported figures from the KSA are very low. Due to this low 
prevalence, it is difficult to assess the true burden of smoking among Saudi females.

Passive Smoking
Passive smoking was also associated with a heightened risk of breast cancer, with an adjusted OR of 1.35 (1.11–1.65). 
A strong association with breast cancer risk was primarily observed in postmenopausal women.31 The Saudi national 
survey reported that 13.5% (95% CI:12.1–15.0) of women were exposed to passive smoking for at least one day during 
the past seven days at home, work, or school.14

Breastfeeding
Extended breastfeeding has been associated with a reduced risk of breast cancer. Evidence shows that breastfeeding is 
protective regardless of age at diagnosis.27 The longer the duration of breastfeeding, the higher the protection against 
breast cancer; the relative risk of breast cancer is reduced by an estimated 4.3% for each year that a woman breastfeeds.32 

Breastfeeding is influenced by various components (eg, patterns of childbearing and breastfeeding duration) and is 
limited in being realistically modifiable. In addition, the data were either limited or inconsistent; this risk was not 
considered in this study.
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Parity
A woman’s parity is defined as the total number of children she has birthed, including live births and stillbirths. Increased 
parity is a protective factor against breast cancer; nulliparous women have a higher risk of breast cancer than parous 
women do.33 The relative risk of breast cancer was reduced by 7.0% (95% CI 5.0–9.0; p<0.0001) for each birth.32 

Several circumstances determine the decision to have children (eg, socio-economic factors) and are unlikely to include 
the desire to reduce the risk of breast cancer. Therefore, parity risk was excluded as a modifiable risk factor in this study.

Diet
Based on previous research findings, the association between diet and breast cancer has been inconsistent. It evinced 
possible dietary determinants of risk, such as the consumption of meat, fiber, fruit and vegetables, phytoestrogens, and 
dairy products. However, studies on the role of specific dietary factors in breast cancer causality are limited.34–37 Hence, 
diet was not considered a risk factor in this study.

Alcohol
The International Agency for Research on Cancer (IARC) classifies alcoholic beverages as carcinogenic to humans.38 Alcohol 
intake is associated with an increased risk of breast cancer. With an intake of 35–44 g (3–5 drinks) per day, the risk increased 
by 1.3% (1.2–1.5). There was a 7.1% increase in the risk of breast cancer for each additional 10 g intake per day.39 The World 
Health Organization (WHO) reported that Saudi Arabia is one of the nine countries where alcohol consumption is completely 
prohibited by law.40 Therefore, alcohol consumption was not considered a risk factor in this study.

Occupation (Night-Shift Work)
Long-term night-shift work in diverse occupations is associated with an increased risk of breast cancer.41 There is 
evidence about the characteristics of night-shift work that are associated with the occurrence of breast cancer in France 
between 2005 and 2008, showing that women who worked the night-shift for 4.5 or more years (and fewer than three 
nights per week on average) were at increased odds (OR 1.40 [1.01–1.92]).42 Currently, studies investigating this risk 
factor in Saudi Arabia are not available; thus, this risk was not considered further in this study.

Results
Lack of Physical Activity (Sedentary Lifestyle)
The results of this study indicate that among the studied modifiable risk factors, lack of physical activity is the highest 
risk factor for developing breast cancer in Saudi Arabia. According to PAR%, 23.1% (95% CI 18.0–27.0) of breast 
cancer cases could have been prevented if Saudi women were physically active (Table 1).

Oral Contraception (Current Use)
OCP was ranked as the second-highest risk factor for developing breast cancer among all measured risks. In Saudi 
Arabia, 14.5% (95% CI 0.0–27.0) of breast cancer cases may be attributed to the current use of OCP (Table 1).

Obesity (Postmenopausal)
The PAR% calculation found obesity to be the third highest risk factor for developing breast cancer among postmeno-
pausal women. This suggests that in Saudi Arabia, 8.9% (95% CI 7.0–11.0) of breast cancer cases could be prevented if 
women had a BMI of less than 30 (Table 1).

Hormone Replacement Therapy (Current Use)
HRT was the fourth-highest risk factor for developing breast cancer, as calculated by PAR%. Therefore, in Saudi Arabia, 
5.2% (95% CI 4.0–6.0) of breast cancer cases could be prevented if women were not using HRT (Table 1).

Breast Cancer: Targets and Therapy 2024:16                                                                                   https://doi.org/10.2147/BCTT.S463193                                                                                                                                                                                                                       

DovePress                                                                                                                         
549

Dovepress                                                                                                                                                          Alsayer et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Passive Smoking
Passive smoking was ranked as the fifth highest risk factor for developing breast cancer in Saudi Arabia, with a PAR of 
4.5%. This suggests that, in Saudi Arabia, 4.5% (95% CI 1.0–8.0) of breast cancer cases could be prevented if women 
avoid exposure to passive smoking (Table 1).

Age at First Birth (≥ 35 years)
Being an age equal to or more than 35 years at the first birth was calculated to be the sixth-highest risk factor (among all 
calculated risk factors) for developing breast cancer in Saudi Arabia, with a PAR% of 0.7% (95% CI 0.0–1.0). This 
suggests that in Saudi Arabia, 0.7% of breast cancer cases could be prevented if women have their first birth before the 
age of 35 years (Table 1).

Tobacco Smoking (current or daily smoking)
Tobacco smoking ranked seventh and last of all the studied risk factors for developing breast cancer in Saudi Arabia, with 
a PAR of 0.5%. This suggests that, in Saudi Arabia, 0.5% (95% CI 0.0–1.0) of breast cancer cases could be prevented if 
women avoid smoking. The results of this study showed that passive smoking has more detrimental effects on Saudi 
women than active smoking (Table 1).

Table 1 Breast Cancer Risk Factors, Prevalence, and PAR% for Saudi Women

Risk Factor Relative Risk 
(RR) (95% CI)

Odd Ratio (OR) 
(95% CI)

Prevalence of 
Risk Factor in 
Saudi Arabia 
(95% CI)

PAR% 
(95% CI)

Comments

Lack of physical 
activity (sedentary)

1.34 (1.25–1.43)20 88.3% (88.3–88.3)a 23.1% (18.0–27.0) Sedentary/low physical activity 
is <150 minutes of physical 

activity in the last 7 days

Oral contraception 

(current use)

1.33 (1.03–1.73)21 51.2% (47.2–55.1)b 14.5% (0.0–27.0) Current use of any oral 

contraception

Obesity 

(postmenopausal)

1.29 (1.22–1.36)10,23 33.5% (32.6–34.3)c 8.9% (7.0–11.0) BMI ≥30 kg/m2

Hormone 

replacement 
therapy (current use)

1.66 (1.58–1.75)25 8.0% (5.0–10.0)b 5.2% (4.0–6.0) Adjusted RR

Passive smoking 1.35 (1.11–1.65)31 13.5% (12.8–14.1)c 4.5% (1.0–8.0) Women who were exposed to 
passive smoke for at least 

one day during the past 7 days 

at home, work, or school

Age at first birth ≥ 35 1.15 (1.02–1.29)27 4.8% (3.0–6.5)b 0.7% (0.0–1.0) Age adjusted RR

Tobacco smoking 

(current, daily 

smoking)

1.34 (1.06–1.70)30 1.5% (1.2–1.7)c 0.5% (0.0–1.0) RR for women who smoked 

for at least 20 years and who 

smoked 10 cigarettes or more 
daily 

Notes: a 95% CI, estimate based on a sample of over 26,000 individuals. b 95% CI: estimated based on a sample of 600 individuals. c 95% CI: estimate based on a sample of 
over 10,000 individuals. 
Abbreviations: CI, confidence interval; PAR%, population attributable risk fraction; BMI, Body mass index; RR, Relative risks; OR, odds ratios; kg/m2, kilogram per square 
meter.
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Discussion
In this study, seven modifiable lifestyle risk factors for breast cancer were identified: lack of physical activity (sedentary 
lifestyle), OCP (current use), obesity (post-menopausal), HRT (current use), passive smoking, age at first birth ≥ 35, and 
tobacco smoking. (Figure 1).

The PAR% for these risk factors ranged ascendingly from 0.5% for tobacco, 0.7% for age at first birth ≥35 years, 
4.5% for passive smoking, 5.2% for current use of HRT, 8.9% for postmenopausal obesity, 14.5% for current use of OCP, 
and 23.1% for lack of physical activity (Table 1).

The clustering of risk factors (factors with similar prevalence, OR/RR, and esti-mated PAR%) is represented by the 
effective equality of the corresponding lines. When the two risk factors had similar PAR% but differed in prevalence and 
relative risks, the corresponding lines had distinctly different slopes. However, they nearly intersect at the same 
approximate PAR% vertical HRT and passive smoking (Figure 2).

These results corroborate that lack of physical activity (sedentary lifestyle) and current use of OCP are modifiable 
lifestyle risk factors among Saudi women, leading to a higher incidence of breast cancer. Moreover, the PAR% of obesity 
among postmenopausal women is alarmingly high. Similar PAR% values for breast cancer have been reported in New 
Zealand,10 the United States11 and Italy.43 Lifestyle changes, such as a reduction in the prevalence of physical inactivity, 
obesity, and use of OCP, have the potential to reduce the incidence of breast cancer among the respective populations.

The Continuous Update Project (CUP), the world’s largest ongoing source of scientific research, provides insights 
into cancer prevention and survivorship by investigating certain lifestyle factors (eg, diet, weight, and level of physical 
activity) that can affect the risk of developing breast cancer.34 The Evidence reveals that a total vigorous physical activity 
is likely protective against postmenopausal breast cancer. However, the type and amount of exercise required to provide 
this protective factor is poorly defined.20,34

The GaStat, Bulletin of Household Sport Practice Survey (2019) reports that in Saudi Arabia,15 20.2% of Saudis aged 
15 years and above exercise for a minimum of 150 minutes per week. Only (11.6%) of Saudi females who exercised. 
Saudi women aged 25–29 years reported the highest engagement in exercise (14.1%), followed by women aged 20–24 
years (13.8%). However, Saudi women aged ≥ 65 years had the lowest percentage (2.9%).

Figure 1 Ranking of modifiable lifestyle risk factors for breast cancer in Saudi Women, PAR%.
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Accordingly, the GaStat report states that the most common reason for Saudis’ lack of physical activity is the absence 
of the desire to do so, which accounted for (44.0%) of all Saudis. With insufficient time to exercise (24.62%), health 
reasons (15.20%) and lack of accessible exercise facilities accounted for (14.80%) of Saudis.15

These percentages reflect the social, cultural, and environmental restrictions of women practicing physical activity in Saudi 
Arabia. This is partly due to sociocultural factors that restrict Saudi women’s opportunities to exercise and encourage 
participation in professional sports clubs.44,45 Additionally, physical education for Saudi females was only included as part of 
the curriculum in schools in 2019.45 This study emphasizes the importance of the social determinants of health, cultural, and 
environmental changes that would promote healthier lifestyles.46,47 Creating safe neighborhood play spaces for adults and 
children where they can be physically active and affordable health clubs for both women and men can help promote healthy 
lifestyles.48,49 Additionally, regulation of healthy food prices may promote the choice of healthy options over unhealthy ones.50

Reports from the CUP state that the use of OCP could lead to a slight increase in breast cancer risk among young 
women (current and recent users only).34 The relationship between OCP levels and the risk of breast cancer remains 
controversial. Some evidence has suggested that the use of OCP increases the risk of breast cancer between 24–30% 
compared to never used.7,22 The differences between analyses could be associated with changes in the formulations of 
OCP during the past decades and the duration of OCP use.

PAR% calculations require good evidence of causal associations and prevalence of risk factors. The strength of this study 
includes the use of nationally representative data on exposure prevalence, which will aid policymakers in endorsing health policies 
to address common ailments and thereby prevent them. However, this study has several limitations, including the data source. The 
selected prevalence source was based on self-reports, which tend to underestimate the prevalence of behavioral risk factors, and 
thus risk underestimation of the calculated PAR%. The availability of adjusted prevalence data that exactly reflects the risk factor 
measurements used in epidemiological studies (eg, breastfeeding patterns and childbearing patterns, obesity according to 
menopausal status, and night-shift work) was limited or unavailable. Therefore, some risk factors were excluded from this 
study. Furthermore, an accurate estimation of the recent prevalence of OCP use and HRT in Saudi Arabia is unavailable. 
Therefore, the estimates provided in this manuscript may not reflect the full scope of current use.

The Nomogram model serves as an efficient method for calculating PAR% and impact fractions, while also 
demonstrating that risk factor prevalence and risk factor/disease log-odds ratio equally contribute to PAR%. 
(Figure 2)13 However, this presentation has its limitations. First, the estimations derived were only valid for logistic 
disease models, with no effect modification between the risk factors and confounders. Second, the approximations used 
may be inaccurate for larger odds ratios. These limitations indicate that the optimal used for these plots is as a visual 
accompaniment to, and not a replacement for, the exact calculations of attributable fractions.

Figure 2 Attributable fraction nomogram displaying estimates of risk factor prevalence, average Odds Ratio, and approximate PAR% for the 7 of modifiable lifestyle risk 
factors for breast cancer in Saudi Arabia.
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Conclusion
Physical inactivity significantly affects health negatively on national and global levels. Elimination of this risk factor 
could reduce the incidence of breast cancer by 23% in the Saudi population. Disease burden can be significantly reduced 
by effectively modifying exposure to risk factors through the promotion of healthy lifestyles. Therefore, modifying these 
lifestyle factors must be prioritized as a major strategy for reducing the incidence of breast cancer in the Saudi 
population. There is an immense need for public health interventions towards achieving such changes considering, 
local needs, current data on cancer risk factors, and the disease burden.
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