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wet condition.  
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conducted? One of these methods is the Wet 
Pendulum slip test, which is primarily used by Stone 
Initiatives. Stone Initiatives can use this test method 
in their Adelaide laboratory or on-site at projects 
across Australia. 
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ABSTRACT 

Slip and fall injuries are the number one cause of emergency room visits in the 

United States with a total of more than 10,500,000 visits in 2010. More than 46,000 

people died at home or work due to falls in 2022. This study investigated slip 

resistance (SR) on 10 different flooring surfaces in older vs newer buildings on a 

university campus in Southwest Montana. The study also compared dry vs wet 

conditions and found that SR decreased significantly (p-value < 0.01) for both older 

and newer flooring. The mean scores declined from 0.59 to 0.46 in older buildings 

and from 0.58 to 0.38 in the newer buildings. Under dry conditions the SR values 

on all 10 floors were above the 0.50 level indicating high available traction and 

walkway safety. When wetted, the newer flooring had 13/20 SR values below 0.40 

compared to 4/20 for the older flooring and one measurement < 0.30. This research 

has developed objective data on the SR in public spaces. Results underscore the 

need to remain diligent in selecting high-traction flooring and coatings as well as 

preventing contamination of flooring in public spaces. Every walkway safety 

program should include management practices such as maintenance methods 

consistent with manufacturer recommendations, frequent cleaning and rapid spill 

clean-up when contaminated.  

 

1. INTRODUCTION 

lip and fall injuries are the number one cause of emergency room visits in the United States and 

caused a total of more than 10,500,000 visits in 2010 (Mills, 2023). The National Safety Council 

reported that there were 46,653 people that died due to falls at home and work in 2022 (NSC, 

2024). At work, in 2017, there were 227,760 falls that were documented, and 887 of those falls caused 

worker fatality (Archchige et al., 2021). Slips and falls were reported to have represented the first or 

second highest types of workers compensation claims in most industries in 2009 (DeBusk, Dixon, Gill 

& Gill, 2019). In 2020, Liberty Mutual Insurance Company reported that falls to lower levels were the 

third leading cause of nonfatal workplace injuries, which resulted in a cost of more than $6 billion, and 

falls on the same level were the second leading cause of nonfatal workplace injuries which had direct 

costs of nearly $9 billion (Dixon, DeBusk, Fenley & Gill, 2024). There are many factors that increase 

the likelihood of a slip and fall event including the surface material, coatings and finish, footwear sole 
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design and condition, contaminants present, and human factors (Di Pilla, 2010; Gilkey, 2021; Grieser & 

Frantz, 2018; Snow et al., 2024; Widas, 2024).  

There are two major categories of falls; falls to a lower level (for example, a fall that occurs when a 

person falls off a roof to the level below) and falls on the same level (when someone slips and loses their 

balance and control and falls on the walking surface at the same level) (Dixon, DeBusk, Fenley & Gill, 

2024). Slips and falls occur when there is loss of balance by a pedestrian because there is not enough 

friction between the foot and floor. Slippery conditions occur typically when there are contaminants 

between a shoe and the floor (Brady, 2015; Chang, Leclercq, Lockhart & Haslam, 2016; Gao, 2004; 

Gilkey, 2021; Snow et al., 2024). The most frequent examples of a contaminant are water, other spilled 

liquids, snow, ice and some floor finishes (Widas, 2024). There are two types of slips that may occur 

when walking normally. The most common is when the heel strikes the walkway surface and slides 

forward on the walkway surface (Abeyesekera & Gao, 2001; Di Pilla, 2010; Widas, 2024). The second 

mechanism is at toe-off, the rear foot can slide backwards when stepping forward (Abeyesekera & Gao, 

2001; Di Pilla, 2010; Widas, 2024). The probability of either mechanism is increased when a contaminant 

is present on the walkway surface (Fischer & Fischer n.d.; Gilkey, 2021; Snow, et al, 2024; Widas, 2024). 

To identify the causes and prevention strategies of slip and fall incidents the safety professional may use 

a variety of investigation methods (Chang, Leclercq, Lockhart & Haslam, 2016; Maynard, Di Pilla, 

Natalizia & Vital, 2012; Troyer, 2012). The Accident Analysis Model is one such approach which 

consists of five different elements that include: Design, Remove, Guard, Warn, and Train (Fischer & 

Fischer, 2014). Step one is to evaluate the design of the environment where the incident occurred. It is 

important to determine the source of the contaminant, to develop and implement design, management, 

or environmental changes to improve walkway safety. Second, is to remove the contaminant from the 

environment when design changes are not feasible. Third, is to use guards or barriers to prevent 

pedestrians from using the walkway. When contaminants have become present such as water or other 

liquid, you may not always be able to remove the contaminant in a timely manner, in these cases, use 

guards or barriers to protect the pedestrians from entering a hazardous zone. A good example of an 

appropriate temporary response is to use tape off barriers and/or cones. Longer term guards might include 

anti-slip coatings for floors or anti-slip tape for step treads on stairways. Fourth are warnings, when you 

cannot guard the pedestrian from walkway hazards, you can post or broadcast warnings in the area. 

Warning signs posted in the environment alert the pedestrians to know that hazards are present so that 

they can make an informed decision if they should continue walking on the pathway or stop and avoid 

the risk and take an alternative safer route. A very good example of this approach is the Finnish 

Meteorological Institute’s broadcast alerts when conditions are hazardous for pedestrians (Hippi et al., 

2020). The system tracked conditions and found that the greatest risk was when temperatures were near 

32 °F. Public health messages included the use of colored signs to alert pedestrians of increasing risk of 

slip and fall conditions. Messages also encouraged the use of anti-slip devices to be worn on shoes if 

outside walking was necessary. The system was so successful, it remains in operation today and runs 

24/7/365 (Hippi et al., 2020). The final strategy is training, which consists of training people to walk 

safely, ensuring they know how to navigate dangerous walkway environments. Training could also 

include choosing appropriate options for footwear that have good slip resistance, how to don snow cleats 

when it is icy or snowy, and how to avoid slipping. Training can also include how to walk on slippery 

surfaces, like walking slowly and paying attention (Fischer & Fischer, 2014.). 

Another effective strategy to help prevent slips and falls is through good housekeeping and maintenance 

practices (Gilkey, 2021; Safe Work Australia, 2012). Contaminated floors can cause slips and falls 

because the surface asperities or roughness is reduced as contaminants layer, fill surface pores or valleys 
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in the floor surface thereby reducing available traction (Di Pilla, 2010; Kim, 2017). Through regular 

cleaning and maintenance, contaminants are removed from the floor surface thereby increasing available 

traction and making a slip and fall event less likely (Di Pilla, 2010). Defective and damaged floors can 

also cause slips, trips, and falls as well. The presence of cracks, depressions or raised surfaces can cause 

contaminants to pool or create trip hazards (Di Pilla, 2010; Gilkey, 2021).  

There are various types of cleaners that can be used for floor care including alkaline cleaners, acidic 

cleaners, neutral pH cleaners, and enzymatic cleaners (Di Pilla, 2010; Maynard, DiPilla, Natalizia & 

Vidal, 2012). It is always best to select the appropriate cleaning agent recommended by the manufacturer 

of the flooring material. Using the wrong cleaning agent may damage the floor and/or reduce available 

traction and increase the risk of a slip and fall event. Scheduled cleaning and maintenance are 

fundamental strategies to ensuring safe walkway conditions (Di Pilla, 2010; NFSI, 2023). 

To reduce the risk of slip, trip and fall events to pedestrians at home and work, numerous organizations 

such as ADA, ANSI, ASTM, ISO, NFSI, NFPA, and OSHA have developed standards and strategies to 

improve the many aspects of walkway safety (ADA, 2024; ANSI, 2021; ASTM, 2024; Brady, 2015; 

ISO; 2016; Chang, Leclereq, Lockhart & Haslam, 2016; Di Pilla, 2010; Maynard, Di Pilla, Natalizia and 

Vital, 2012; NFSI, 2025; NFPA, 2024; OSHA, 2024). Standards have been developed in the US and 

internationally. Some organizations create standards and others may only approve and disseminate 

standards across the world (Di Pilla, 2010). For standards relating directly to SR reference thresholds, 

ADA, ASTM International, NFPA International, NFSI, OSHA, and were identified (ADA, 2202; ASTM, 

2024; NFPA, 2024; NFSI; OSHA, 2024). Ranges can vary per standard such as high > 0.50, moderate < 

0.49 – 0.40, and low < 0.40 SR. Some standards may have up to six categories whereas (Di Pilla, 2010) 

the NFSI uses three (NFSI, 2024). 

While most standards and professionals in the US use SR 0.50 = static coefficient-of-friction (SCOF) as 

a reference value for safe walkway surfaces, there are no laws that require it or any other value as the 

minimum SR (Di Pilla, 2010; Leffler, 2009). The National Floor Safety Institute (NFSI) publishes 

standards for both SCOF and DCOF for both dry and wet walkway surfaces (NFSI, 2025). To estimate 

the coefficient-of-friction (COF), the safety professional must use a device called a tribometer or slip 

meter to test the walkway surface (Di Pilla, 2010; Gilkey, 2021). 

There are only two devices that have an ASTM F-13 standard for wet testing, which include the portable 

inclinable articulated strut tribometer (PIAST), and the variable incidence tribometer (VIT) or also 

known as the English XL. Several studies have verified that the two machines are accurate and reliable 

for dry and wet testing (Di Pilla & Vidal, 2002). There have been at least 70 different types of tribometers 

developed over the years that have been identified in scientific journals (Di Pilla, 2001). 

 In the present study, the English XL VIT was used to test the slip resistance in 10 university buildings 

on a campus in Southwest Montana. The investigative team planned to evaluate the slip resistance in five 

buildings with older floor/walkway surfaces (>25 years old) and five buildings with newer floor/walkway 

surfaces (<15 years). The university was originally built in 1900 and there remains many historic 

buildings on the campus as well as newer ones that provided a range of flooring materials of varied ages. 

The campus is a large public space and many people from the community and other places often visit to 

see various campus attractions such as the famous Mineral Museum or World Mining Museum or just 

come to watch an athletic competition.  
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The present study was designed using similar methods described by Sarıışık and Çoşkun (2023). These 

investigators conducted research on the safety of floor surfaces in public buildings with two portable slip 

testers. The team selected public buildings including: a hospital, education, police station, courthouse, 

museum theatre, cinema, social service, library, pharmacy, place of worship, and banking (Sariisik & 

Çoşkun, 2023). The researchers found DCOF measure ranging from 0.32 to 0.54 at a university. Overall, 

they had a wide range of measures with a low of 0.21 to a high of 0.58 derived from testing 30 public 

buildings (Sariisik & Çoşkun, 2023). 

Another study recently published, evaluated slip resistance on a large university campus in Singapore 

(Chew, Asmone & Lam, 2024). The researchers used the Pendulum Slip Meter to rank 23 sites and 

develop a baseline of reliable measures to inform interventions and priority areas. The investigative team 

set out to develop data for a risk-based approach to walkway safety management at the university (Chew, 

Asmone & Lam, 2024). Their findings included 386 measurements indicating low to high traction in 

various locations throughout the university. 

Prior research has also been carried out in our laboratory looking at slip resistance of 10 different flooring 

materials, both wet and dry (Snow et al., 2024). In the study, an intervention was used to improve slip 

resistance and then retested. Investigators found that using an epoxy coating with asperities greatly 

improved the slip resistance when wet. Evaluation using the English XL revealed a range of SR values 

from 0.19 seen on wet flooring uncoated to a high of 0.69 on a wetted tile treated with the anti-slip 

coating. The current study is a follow-up investigation on our campus. 

2. AIMS AND HYPOTHESES 

The research aims were to investigate slip resistance in older versus newer floor surfaces, and to 

investigate slip resistance of dry versus wet conditions in the old and new building. 

The hypotheses for the study were: 

H01: There is no difference in slip resistance measures between newer versus old floor surfaces. 

H02: There is no difference in slip resistance measures between dry versus wet conditions. 

3. METHODS 

The field investigator achieved competency with the English XL VIT by following the owner's manual 

with mentoring by the faculty member who was a Certified XL Tribometrist (CXLT). Calibration was 

defined as +/-0.03 variance from 0.22 which was set by Excel Tribometers. Slip Resistance (SR) readings 

were initially higher than expected but consistent. The CXLT reached out to Excel Tribometers who 

provided a new calibration tile, sandpaper for the foot preparation tool, and cleaning brush. The field 

researcher followed the manual instructions and cleaned the tile with a common dish soap before each 

calibration and only used distilled water for the calibration and testing. The investigator achieved 

calibration on a consistent basis using the new tile provided by the manufacturer.  

Ten public buildings on the university’s campus were identified with assistance from the director of 

facilities. Five older buildings (>25 years, some > 100 years) and five newer buildings (<15 years, some 

< 4 years) were selected for evaluation of SR. In each building four zones were identified, based on initial 

assessment of the buildings including the layout and design and where the most frequently used 

walkways were. The precise sampling location was marked off in a 6” x 6” square using masking tape. 

Older and newer flooring surfaces were tested using the English XL Tribometer under dry and wet 
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conditions. The five older buildings consisted of Main Hall, Chemistry and Biology Building, Science 

and Engineering Building, Museum Building, and the Mill. The five newer buildings were Natural 

Resource Research Center, HPER Complex, Student Success Center, the dining hall of the Student Union 

Building, and the Natural Resources Building.  

Sampling was conducted February 20th, 2025 through March 3rd, 2025. Data were collected at a rate of 

two buildings per day, three to four hours per building, totaling eight hours a day maximum. The strategy 

in place was to sample two buildings near each other every day. Before and after sampling, the machine 

was calibrated following the technique provided in the owner’s manual (Excel Tribometers, 2016) in 

compliance with ASTM International standard F 1679-4 (ASTM, 2002).  

After the machine was calibrated, the field investigator was able to commence sampling. The sampling 

technique is similar to the calibration protocol. In each building where the four zones were identified 

based on walkway use, the precise sampling location was wiped with a clean towel to remove loose 

debris from the area. Older and newer flooring surfaces were tested using the English XL Tribometer 

under dry, Figure 1 and wet conditions, Figure 2. Each location was sampled four times in cardinal 

directions while dry. After each direction, the test foot was prepared, see Figure 3, and the tribometer 

rotated 90 degrees. Following the dry samples, four wet samples were obtained following the same 

protocol. In total each building had four locations, each location was tested four times while dry and four 

times while wet. In addition to sampling SR, water weights were collected before and after each sample. 

There were 32 tests performed to estimate the mean SR measurement in each of the 10 buildings totaling 

320 samples. At each location the four samples were summed and divided by four for the overall mean. 

Data were collected using a customized data collection sheet and then transferred to MS Excel for 

cleaning the data and creation of box plots, and then to Minitab Version 21 for statistical analysis.  

Figure 1  
Slip resistance assessment of dry flooring with the English XL VIT 
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Figure 2  
Slip resistance assessment of wet flooring with the English XL VIT 

 

 

 

Figure 3  
Test Foot Preparation for the English XL VIT 

 

 

 

The paired T-test was applied to evaluate mean scores for dry vs wet samples from the old buildings as 

well as in the new buildings. A paired T-test was chosen due to the samples being collected in the same 

location, just on different floor conditions (wet versus dry). To compare the mean SR scores for the old 

versus new buildings the Two Sample T-Test was used assuming equal variance. For the equal variance 

evaluation, the Levene’s test was used to ensure that the two populations had the same variance. 
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4. RESULTS  

This research investigated SR measurements in 10 buildings on a university campus. The project required 

more than 320 SR measurements using the English XL VIT including the calibrations. Each of 10 

building floor surfaces were tested in four strategic locations based on walkway use four times each to 

develop the mean SR estimate. Five floor surfaces in old buildings, all > 25 years and some were > 100 

years, had dry SR mean of 0.59 and a range of estimates from 0.52 to 0.62, see Figure 4. The SR 

measurements were repeated after wetting with distilled water. The wet surface SR mean was 0.46 with 

a range of estimates lower in most cases from 0.25 to 0.59, see Figure 4.   

Figure 4  
Old Buildings SR Measures Dry and Wet, Means – Interquartile, Range and Median 

 

 
Note: Measures > 0.50 are considered high traction, 0.49-0.40 moderate traction and <= 0.39 low 

traction  

 

The five floor surfaces, when dry, in newer buildings < 15 years had a mean SR of 0.58 and range from 

0.53 to 0.64, see Figure 5. The evaluation was repeated after wetting the floor surface with distilled water. 

The mean was 0.38 with a range of SR estimates with a low of 0.29 to a high of 0.55, see Figure 5.  

When comparing dry mean values to wet mean values in the old buildings, they were found to be 

significantly different with p-value < 0.01, see Table 1. The SR mean estimates were compared for new 

flooring when dry this measured at 0.58, and when wet it was 0.38, which then revealed a significant 

difference, p-value < 0.01, see Table 1.   

When viewing the distribution of dry SR measures between old vs new buildings, we see varied 

frequencies in each. All dry walkway surfaces had SR measures > 0.50, see Figure 6. We also observed 

that many readings were above 0.60. The old and new flooring had 50% of flooring > 0.60, see Figure 6. 
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Figure 5 
New Buildings SR Measures Dry and Wet - Interquartile, Range and Median 

 

 
Note: Measures > 0.50 are considered high traction, 0.49-0.40 moderate traction and <=0.39 low 

traction  

Table 1 
Comparisons of SR Measures in Old and New Buildings Wet vs. Dry   

 

Comparisons N Mean SE Mean P-Value 

Old- Dry 20 0.59 0.009 <0.01 

Old- Wet 20 0.46 0.024 

New-Dry 20 0.58 0.007 <0.01 

New- Wet 20 0.38 0.014 

 

Figure 6 
SR Measurements in Dry Conditions for both Old and New Buildings - Interquartile, Range and Median 

 

 
Note: Measures > 0.50 are considered high traction, 0.49-0.40 moderate traction and <=0.39 low 

traction  
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When looking at SR measurements in wet condition for old vs new buildings we observed a varied 

distribution of measures. Testing older flooring revealed 20% of SR measures were > 0.50 compared to 

new flooring which was seen only in one building. The frequency of SR reduced measures by wetting 

was similar for old vs new flooring. In the older buildings, there were 7/20 measures and, on new flooring 

was 6/20 measures between 0.50 and 0.40, see Figure 7. 

Figure 7 
SR Measurements in Wet Conditions for both Old and New Buildings - Interquartile, Range and Median  

 

 
Note: Measures > 0.50 are considered high traction, 0.49-0.40 moderate traction and <=0.39 low traction 

When looking at the number of SR measures below 0.40 and above 0.30, different patterns were seen. 

On the old building flooring 4/20 readings were seen whereas in this range. On new flooring 13/20 

measures were measured, see Figure 7. Only at a single location in old and new buildings did flooring 

tests have readings < 0.30, 0.25 and 0.29 respectively. 

Comparing dry old flooring to dry new flooring was not significantly different, p-value 0.79, see Table 

2. The range for the SCOF was 0.52 to 0.65, see Figure 7. 

Table 2 
Comparison of SR Measures within Old and New and Dry and Wet 

 

Comparisons N Equal 

Variance 

P-Value 

Mean SE Mean P-Value 

Dry- Old 20 0.06 0.59 0.009 0.79 

Dry- New 20 0.58 0.007 

Wet- Old 20 0.28 0.46 0.024 <0.01 

Wet- New 20 0.38 0.014 

The SR scores found while comparing the old versus new on wet flooring had larger variance and was 

significantly different, p-value < 0.01. The range of the SCOF was 0.25 to 0.63, see Figure 7. In addition 

to the SR data collection, the floor type and amount of water used when wet sampling was conducted are 

seen below with SR values for dry and wet flooring, see Table 3.  
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Table 3 
Comparison of SR and water used (oz) on different types of flooring 

 

Type of Flooring Average SR- Dry Average SR- Wet Average water used 

(oz) 

Ceramic/Clay Tile 0.59 0.41 4.82 

Concrete 0.57 0.51 3.50 

Terrazzo 0.59 0.51 3.65 

Synthetic Wood 0.59 0.39 4.55 

Wood 0.56 0.30 2.70 

Vinyl Tiles 0.58 0.37 3.74 

In each building there was a variety of flooring types, there was no statistical analysis carried out on these 

data. The flooring types with the average slip resistance measures and amount of water used are shown 

in Table 3. This table shows a range of 0.30 to 0.51 while wet. The average amount of water used was 

3.82 oz and ranged from 2.70 oz on wood to 4.82 oz on ceramic and/or clay tiles, see Table 3.  

5. DISCUSSION  

The present study investigated SR in 10 buildings on a public university campus in Southwest Montana. 

The aims of the study were to measure, evaluate, and compare SR estimates on older versus newer 

flooring under dry vs wet conditions. A similar study by Sariisik and Çoşkun (2023) investigated SR in 

public buildings including six locations on a university campus in a region of Turkey. The researchers 

used the drag sled (GM 200) and Pendulum type tribometers in their study in contrast to our choice to 

use the English XL VIT. Their team evaluated 30 different public places to estimate dynamic coefficient 

of friction (DCOF). The present study used the English XL to derive the SR=SCOF measurements. The 

DCOF is approximately 70% of the SCOF (Widas, 2024). The present investigation methods were 

somewhat patterned after the Sariisik and Çoşkun (2023) study.  

The researchers on this investigative team also looked carefully at another study by Chew and colleagues 

(2024) that investigated walkway SR at 23 locations on a large university campus in Singapore. That 

study was designed to develop objective SR data to be used in ranking risk and prioritization for 

interventions. The researchers used the Pendulum type tribometer rather than the English XL to assess 

DCOF (Chew, Asmone and Lam, 2024). Their sampling was conducted both inside buildings and on 

outside walkways on dry surfaces. Findings revealed SR ranging from high to low DCOF measures using 

a five-point scale unique to the English Pendulum Tribometer. They tested a variety of flooring and 

walkways surfaces ranging from tile indoors to outside asphalt and pebbled walkways surfaces. More 

precisely, investigators found low traction conditions at 47% of locations tested and high traction at 30% 

of locations tested at the university in Singapore. While the estimated values are different, the conclusions 

may be similarly compared to understand the overall traction: High, Moderate or Low. Our findings 

indicated that under dry conditions high traction is noted in all 10 buildings. Most researchers have found 

that dry conditions, regardless of the walkway flooring surface, provided high available SR (Chang, 

Lockhart & Haslam, 2016; Di Pilla, 2010; Gao, 2004; Mills, 2024; Snow et al., 2024).  

The present study found that dry conditions provided high available traction (SR > 0.50) for safe walking 

regardless of the age of the flooring surface or type in the 10 buildings. The overall mean SR estimates 

were 0.58 in the new buildings and 0.59 in the old buildings. We found that 50% of dry older and newer 

flooring had SR measurements > 0.60, see Figure 7. When compared using the Two Sample T-test, no 
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significant differences were seen, p-value 0.79. The lowest estimate among all 10 measures was 0.52 and 

the highest reading was 0.65. Based on US and European standards, the walkways tested would all be 

considered safe when dry for pedestrian use at work or in the community (ASTM, 2024; ANSI, 2021; 

NFPA, 2024, NFSI, 2024; OSHA 2024). 

Comparatively, Sariisik and Çoşkun (2023) and colleagues found a wider range of DCOF SR on the 30 

floor surfaces measured on public spaces from a low of 0.21 in a hospital to a high of 0.58 in a school. 

Comparing measures at the university, the low as 0.36 to a high of 0.54 DCOF estimates, which should 

be lower than SCOF readings by approximately 30% and do not provide an exact comparison.  

The study completed by Snow et al. (2024) evaluated 10 common indoor walkway surfaces and found 

high levels of SR on all 10 types of flooring when dry. The dry uncoated flooring tiles had SR estimates 

ranging from 0.52 to 0.69. So, it appears that most flooring has high traction by all standards under dry 

conditions. The concern for pedestrian safety arises when the walkway becomes contaminated with water 

or other liquids (Widas, 2024). Findings revealed significant declines in SR for those uncoated tiles with 

a range from 0.19 to a high of 0.65. It should be noted that 50% of the flooring tested did maintain high 

SR > 0.50. These findings correlate nicely with our findings in the current study that all flooring tested 

dry provided high traction to walkway users and there exists reason to be concerned when walkway 

surfaces become contaminated with water or other substances that can reduce available traction and 

walkway safety. We believe that differences when wet are due to the type of flooring material, surface 

characteristics and coatings or finishes. Further evaluation might have enabled the research team to better 

understand the reasons for differences in SR values between floor times and locations. 

The present study findings revealed that conditions changed when floors were wetted with distilled water, 

in most cases (30/40), the SR measures declined. Those samples 10/40, that did not decline, were 

evidence of good SR despite contamination. Again, we believe that differences stem from flooring 

materials and finishes since we used the same distilled water when testing. Water is the most common 

contaminant associated with reduced walkway traction (Widas, 2024). In a few cases (2/40), the SR 

dropped precipitously to a low traction level resulting in an increased risk of slip and fall events for 

walkway users.  

The National Floor Safety Institute classified wet SR measures below 0.30 as low traction and 

recommended interventions to improve available traction (NFSI, 2024). Interventions could be in the 

form of applied coatings with asperities to the floor surface enhancing available traction (Snow et al., 

2024). The buildings with older flooring had the lowest SR estimate, at 0.25 whereas, the newer flooring 

had higher SR measures with the lowest estimated at 0.29 yet, the overall means were lower for the newer 

floors when wet compared to the overall mean of the older flooring, 0.38 and 0.46 respectively. The older 

buildings had five SR readings between 0.50 and 0.40, very similar to newer buildings with six. The 

older buildings had only a single test with a measurement below 0.40. Whereas the newer flooring had 

13/20 readings between 0.40 and 0.30 and one below 0.30. When compared using the Two Sample T-

test, a significant difference was seen, p-value 0.003. These differences may be explained by the newer 

floor surfaces being made of ceramic and synthetic tiles and wood whereas the older floor surfaces 

included terrazzo, marble and concrete. Despite the wear associated with older building, they maintained 

good SR. In one new and one old building, the SR remained the same for both dry and wet. Overall, we 

found that wet conditions reduce adequate traction for safe walking regardless of the age of the flooring 

surface on nearly all flooring surfaces in the 10 buildings.  
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Flooring surfaces fall into six general categories: Stones, concrete, clay, synthetic, ceramic, and woods 

(NFSI, 2025). Generally, when dry, all types provide necessary available traction for safe walking. 

However, when contaminated with liquids, traction may be significantly reduced to dangerous levels (Di 

Pilla, 2010; Gilkey, 2021; Snow et al., 2024; Widas, 2024). Conditions associated with water such as 

snow, ice and rain may pose challenges to business owners and operators. On the campus investigated, 

flooring mats are the most common strategy used to reduce water contamination inside buildings. The 

NFSI (2025) provides standards to help guide owners and occupants on the proper use of floor mats. The 

NFSI reported that it takes approximately 30’ of floor covering to reduce water load by 97% (NFSI, 

2025). Mats should also be designed to lay flat with beveled edges and not slide across the walkway 

surface thereby not creating a trip hazard. The NFSI B101.6 is a standard used as a guide to help 

commercial facilities in the selection, use and maintenance of floor mats to ensure walkway safety (NFSI, 

2021). 

Looking at the NFSI standard B1010.0 for the wet surface SCOF guidelines, our wet conditions still 

showed moderate slip resistance (SCOF 0.40 – 0.59) in most cases, 75% in older buildings but only 35% 

in newer walkways surfaces met this rating. Again, the likely explanation for our findings are that 

differences exist in floor materials and finishes and/or coatings applied in general floor maintenance have 

an impact on the SR under wet conditions. We did not collect information that characterized asperities 

or types and methods for used by the university for maintaining walkway surfaces. The newer flooring 

measurements were below 0.40 and considered low traction on 65% of the samples taken, due to the 

materials and characteristics of the newer flooring.  

As shown in Table 3, there was a variety of flooring materials that were sampled, all measurements on 

dry flooring were considered to have a high slip resistance, ranging from 0.56 to 0.59. When analyzing 

the wet conditions, there were two types of flooring that demonstrated a high slip resistance both at a 

0.51, there was one type of flooring measuring at moderate slip resistance with a 0.41, there were three 

types of flooring measuring at a low slip resistance at 0.30, 0.37, and 0.39. The amount of water used 

while sampling can vary greatly based on the person sampling. We did not feel that weight was a good 

measure of porosity and water absorption. When sampling the investigator put a generous amount of 

water to ensure coverage of the entire six-inch by six-inch square, whereas the investigator observed 

others only putting the unbroken film of water in a circle directly under where the test foot strikes.  

A limitation was the small sample size; therefore, our findings do not represent other university flooring. 

This was a convenient sample; our sample of university flooring was not selected randomly. Our data 

was collected on a small university campus in Southwest MT. Investigators selected 10 buildings, four 

zones in each and obtained four mean measurements for each zone. Our sample does not represent all 

buildings on campus or buildings at other universities. Readings may have varied in other areas of 

buildings that were not sampled. While the English XL was calibrated before and after each test day, 

there may have been errors in its performance.  

6. CONCLUSION 

In conclusion, it was found that there was a significant difference between wet and dry flooring in both 

old and new buildings. Our research revealed that the dry floors provide much higher traction than the 

wet floor. Findings underscore the need for prompt spill clean-up and effective management strategies 

to keep floors dry. When flooring becomes contaminated with water or other liquids, it must be cleaned 

up promptly or clearly marked off or barricaded from foot traffic until it can be cleaned up. When 

comparing the old to new buildings while they were dry, there was a minimal difference between the 
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two, which demonstrates high traction regardless of age, even when floors are worn down and old they 

can still retain high slip resistance. When comparing old to new floors while wet there was a significant 

difference found between the two. The old floors were more slip resistant than the new ones when wet. 

This is likely due to the type of floor materials and/or coatings applied during maintenance and routine 

care of floors and walkways. Further testing to evaluate surface asperities was not carried out, use of a 

profilometer would have aided in characterizing the surface roughness of the flooring. Investigators did 

not collect data from the university on types of floor maintenance practices or products. Future research 

should look at these additional factors. This research adds to the literature on SR in public buildings and 

university campuses.  

The takeaway messages are that more tribometry measurement is needed in public spaces to identify 

higher risk conditions on walkway surfaces so that interventions can be applied. The study also 

underscores the need for standards to become enforceable law. Slip and fall events cause pain and 

suffering for victims of injury. The cost in dollars is staggering and needs to be addressed with systematic 

solutions. More research is needed to evaluate workplace and community walkway surfaces for potential 

sources of injury and fatality. Future research should include larger sample sizes and the use of multiple 

types of tribometers. The variability in tribometry readings can be more uniform with correction factors. 

The development of correction factors should be a priority for standard setting organizations such as 

ASTM, NFPA, OSHA, and NFSI.   
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ABSTRACT 

Evaluation of hazards associated with Conductive Electrical Weapons (CEWs) 

(aka tasers) has focused on the physiological effects of electrical shock and not 

heavy metal exposure. Gun ranges have long been recognized as sources of lead 

exposure. When evaluating heavy metal exposure on firing ranges, often 

components of firearms like lead primers or lead ammunition are identified as 

the primary sources of lead. This paper serves to identify another potential 

heavy metal hazard at training centers which are employed by law enforcement 

or military. Novel Taser cartridges can carry similar components of firearm 

propellants, including lead primer. Many tasers are not considered firearms by 

class because they use compressed nitrogen gas as the propellant, but this paper 

aims to create a call to action to study Novel Tasers. Novel Tasers are 

considered firearms because they use gun powder to propel projectiles and fall 

under the definition of “firearm” due to the explosive nature of the gunpowder 

(A.T.F., 2017). Industrial hygiene sampling was performed to test if taser 

cartridges created a lead hazard to cadets and/or trainers during law 

enforcement academy certifications. The trainers fired close to 90 rounds to 

simulate training day where around 100 rounds are fired throughout the day. 

Lead surface samples were taken from various objects within the training 

center. The highest level of lead was found on a trainer’s keyboard at 47.0 

µg/ft2. The other detectable levels of lead were found on the grappling mats in 

the room where the Novel Taser was fired with three samples having 28.9 

µg/ft2, 7.0 ug/ft2 and 1.9 µg/ft2. This study reveals the presence of lead 

deposition on surfaces due to Novel Taser use and conclude that further 

research is indicated. 

 

1. INTRODUCTION AND BACKGROUND 

asers are electroshock weapons that are used as a defense strategy more frequently in law 

enforcement protocols for assailant take-downs by use of non-lethal force (Thorne, 2023). They 

work by propelling a small dart from a handgun taser connected by two wires to the taser where 

electroshock is controlled by a trigger user. The triggered shock by the user disrupts the body’s nervous 

system, resulting in temporary incapacitation (Plouffe, 2025). Prior research has focused on the  
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physiological effects associated with electrical pulsed shock (Baliatsas et al., 2021). Investigators have 

identified impacts to cognitive function (White et al., 2014), electroencephalogram  patterns (Gibbons et 

al., 2017), respiratory patterns (Ho et al., 2007), pH balance in the blood (Dawes et al., 2010; Ho et al, 

2009), and perturbation to metabolic enzyme levels (Dawes et al, 2010). We were not able to find prior 

published work that investigated the association of taser use and heavy metal exposure. Primers 

containing lead are used both handgun and rifle ammunition and tasers as well. Primers have been 

identified as sources of lead exposure at handgun and rifle ranges (Laidlaw et al., 2017). 

Lead exposure associated with gun ranges has long been recognized as a major source of lead 

contamination for law enforcement and military personnel and more recently recreational shooters 

(Laidlaw et al., 2017). However, lead exposure has been assumed to be associated with handgun or rifle 

ammunition projectiles and primers (Laidlaw et al., 2017; Raheed, 2021; Scott, Pavechak and DePersis, 

2012; Vandebroek et al., 2019). It has been estimated that there are between 16,000 to 18,000 firing 

ranges in the US. Much concern has been raised for frequent users with higher levels of exposure on the 

range as well as potentially adverse impacts to the habitat in proximity to the range. The EPA (2005) has 

published lead management guidelines for shooting ranges to help reduce lead in the environment. While 

primers have been identified as sources of lead related to handgun and rifle use, no investigation of lead 

exposure has focused on primers associated with CEWs. 

Exposure of greatest concern has been airborne particulates and secondarily surface contamination in 

range location on equipment furniture and other surfaces (Laidlaw et al., 2017; Rasheed, 2021; Scott, 

Pavechak and DePersis, 2012; Vandebroek et al., 2019). Laidlaw and Colleagues (2017) looked at 31 

studies and found that researchers have identified elevated blood lead levels (BLLs) among shooters 

ranging from >10 µg/dL to > 40 µg/dL. Relationships were identified between the blood lead level and 

aerosol discharge, gun, number of rounds fired and caliber of round. Rasheed (2021) examined 34 studies 

that investigated shooter BLLs. He identified research related to both indoor and outdoor environments. 

The review of studies included 10 in relation military, police and intelligence agencies. It was concluded 

that protection is maximized by preventing exposure. Given that exposure is almost certain (BLLs) 

should be monitored. Safety measures should be taken respectively with elevated levels, see Table 1. 

Lead sampling at shooting ranges have focused on airborne particles (Alcock, Wajak & Oosthuizen, 

2022) and in the soils (Hardison et al., 2004). Alcock and colleagues (2022) evaluated both airborne and 

surface contamination of lead in a newly commissioned indoor range to assess the effectiveness of the 

ventilation system to reduce contamination and exposure to shooters. The research team obtained air 

samples from eight shooters using personal IOM samplers placed on the breathing zone of the shooters 

and seven environmental samples placed 1.5 meters above ground in strategic location where 

contamination was expected (Alcock, Wajak & Oosthuizen, 2022). The investigators also collected 

surface wipe samples following NIOSH Method 9100. Their findings revealed airborne concentrations 

ranging between 0.078 mg/m3 to 0.163 mg/m3 from personal samplers in the breathing zone. 

Environmental monitoring revealed concentrations ranging from 22 to 40 mg/m3 throughout the range. 

The surface wipe samples revealed concentrations ranging from 0.02 µg/cm2 to 38.377 µg/cm2 from 17 

locations throughout the range (Alcock, Wajrak & Oosthuizen, 2022).  The research team concluded that 

ranges continue to be significant sources of lead exposure and good housekeeping practices are essential. 

The team reported acceptable levels of surface dust contamination has been published in Australia, see 

Table 2. 
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Table 1 
The BLL of occupationally exposed workers and required safety measures, January 2020 

 

 
 

Source: Rasheed, T. (2021). Occupational Lead Exposure and Safety Measures at Shooting Ranges: 

 A Systematic Review. Archives of Occupational Health, 5(3), 1084-1091. 

 

Table 2 
Acceptable surface dust lead loadings [18] 

 

 
Source: Alcock, R., Wajrak, M., & Oosthuizen, J. (2022). Assessment of the effectiveness of ventilation 

controls in managing airborne and surface lead levels at a newly commissioned indoor shooting range. 

International Journal of Environmental Research and Public Health, 19(18), 11711. 
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This pilot study was designed to investigate the potential of lead exposure directly associated with the 

Novel Taser. The hypothesis was that lead would be present on surfaces within the non-range locations 

due to Novel Taser use. Investigation strategies were developed to identify and evaluation lead 

contamination on various surfaces within the training facility.  

2. METHODS 

A partnership existed between the local health department and a police training facility in Colorado. To 

study concentrations of heavy metal distribution using a Taser 10 model, a replicate study was conducted 

on January 29, 2025 at a law enforcement training facility in Colorado. The training center has grappling 

mats, a weight room, two bathrooms and an office with normal commercial ventilation.  The trainers 

fired approximately 90 rounds to simulate training day conditions. Lead surface samples were taken 

following NIOSH Method 9100 from various objects within the training center. Wipe Sampling was 

performed in designated locations where cadets would be grappling and also firing the tasers. These 

samples designated an area of one foot squared and were taken with the “S” sampling method and 

analyzed as discrete samples per area. Samples were submitted to Eurofins in Denver Colorado, an 

accredited National Environmental Laboratory Accreditation Program with Eurofins Reservoirs is an 

analytical laboratory also accredited for the analysis of Industrial Hygiene and Environmental matrices 

by the American Industrial Hygiene Association (AIHA LAP, LLC), Lab ID 101533 (Eurofins, 2024).  

3. RESULTS 

Wipe samples taken in three locations in the training center. Findings revealed levels ranged from a low 

of 7µg/ft2 on a grappling mat to a high of 47 µg/ft2 on one trainer keyboard, see Table 3. 

Table 3 
Wipe Results for Lead on Surfaces 

 

LOCATION Concentration µg/ft2 (µg/cm2) 

Grappling mat control  28.9 (0.0311077 µg/cm2) 

Grappling mat after firing  7.0 (0.00554737 µg/cm2) 

Trainer 1 keyboard  47.0 (0.050590377 µg/cm2) 

Trainer 2 keyboard BRL* 

*BRL- Below Reportable Limits  

4. DISCUSSION  

This pilot study was carried out in a law enforcement training center in Colorado to evaluate the need for 

more sampling and research. To that end, our findings suggest that additional sampling is needed. We 

also feel that future sampling should include additional surfaces and air samples as well. The 

investigation did not find levels of lead above recommended levels set by prior authorities for dust in 

shooting environment (Alcock, Wajrak & Oosthuizen, 2022). Although samples were not taken from 

windowsills and floors but did include grappling mats placed on the floors and thus standards are 

applicable. The recommend level for safe lead dust exposure is 0.1 µg/cm2. The NIOSH method 9100 

recommends sampling with wipes per ft2. We found a concentration of lead at 7 µg/ft2 after firing the 

Novel Taser, to convert this concentration to the units in the Australian standard we used the following 

equation 7 x 0.00107639104 = 0.007534737 µg/cm2. On the control mat we found a concentration of 

28.9 µg/ft2 we converted this following the same formula 28.9 x 0.00107639104 = 0.0311077 µg/cm2. 
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The highest concentration was seen on the computer keyboard 47 µg/ft2. Converting the concentration, 

we use the same formula: 47 µg/ft2 x 0.00107639104 = 0.050590377 µg/cm2.  

All three samples were below the Australian lead dust standard. However, there is no safe level of 

exposure to lead (Gundacker etal., 2021; WHO, 2023). Lead toxicity can adversely affect multiple 

systems including: Nervous, renal, cardiovascular, hematological, immunological, reproductive, and 

developmental (ATSDR, 2020). Further work is needed to adequately evaluate sources of lead from 

CEWs in law enforcement. It is clear that law enforcement and military personnel are at risk for exposure 

and lead toxicity. There exists BLL data suggesting lead exposure is associated shooting traditional 

weapons. Blood samples obtained from law enforcement personnel from 2006 through 2009 revealed the 

average BLL at 24.2 µg/dL in that primary population (Scott, Pavelichak & DePersis, 2012). The CDC 

(2021) established thresholds for lead cases at 10 µg/dL for adults and 3.5 µg/dL for children (CDC, 

2025). Recreational shooters have also been studies and found to have significantly lower BLLs 

compared to law enforcement, the average concentration was found to be less than 2µg/dL (Scott, 

Pavelichak & DePersis, 2012). It is not known what proportion of lead exposure is associated with CEWs. 

Further research is needed. 

Housekeeping in lead environments such as ranges is important for reducing exposure to particulates 

from ammunition and all types of lead containing primers (Alcock, Wajrak & Oosthuizen, 2022; Scott, 

Pavelichak & DePersis, 2012) including CEWs. Scott and colleagues (2012) examined an indoor range 

using both air and wipe samples for the detection of lead. Significant TWA were seen ranging from a 

low of 26 µg/m3 to a high of 350 µg/m3 with and overall average of 121.4 µg/m3. Wipe samples also 

revealed significant surface contamination with concentrations ranging from < 5 µg/ft2 to a high of 

132,000 µg/ft2 on a bracket inside the shooting range with and overall average of 14,709 µg/ft3. Authors 

concluded that measures were needed to reduce potential exposure including ventilation, lead free 

primers and effective housekeeping cleaning activities (Scott, Pavelichak & DePersis, 2012). 

Several limitations in this pilot study are recognized and include the small sample size. The was an 

exploratory study only, findings do not represent all training facilities. Future work should a include a 

larger sample size. Also, wipe sampling on this day were performed under abnormal conditions and were 

simulated to be like taser training day. This simulation may not accurately represent the actual exposure 

during training. The sampling was done to test whether the Taser 10 cartridge created a lead hazard to 

cadets or trainers. We suggest that more research is needed to answer this question. Our findings do not 

suggest immediate lead hazards exist with the number of taser firings.  

Additionally, the trainers fired close to 90 rounds to simulate training day where around 100 rounds are 

fired. The highest level of lead was found on a trainer’s keyboard at 47.0 ug/ft2. The other detectable 

levels of lead were found on the grappling mats with three samples having 28.9 ug/ft2, 7.0 ug/ft2 and 1.9 

ug/ft2. Since there was detectable lead on one trainer’s keyboard and on the grappling mats, it is plausible 

that the lead would be from the cartridges. Although the Novel Taser cartridges have may create a lead 

hazard, it must be noted that there are also other lead hazards known in this area where there is also a 

shooting range on-site.  

Finally, the trainers at this facility do not train with firearms for the cadet academy but they may share 

keyboards with other shooting range trainers. Dust and soil may also be tracked from the range to the 

grappling mats inside of the grappling center. This is likely but, the shooting range is more than 1,000 

yards away from the area that we examined. There is potential in this case for contamination from the 
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shooting range to be tracked in on shoes, clothing or hands and more study needs to be performed to 

categorize the risk of Novel Tasers and heavy metals.  

The exposure to taser primers is directly associated with the training process. Typically, the cadet will 

fire a taser and a training officer will certify that the cadet has correctly fired a taser for the academy 

module. In essence, these modules are a one-day event, and every cadet will be certified this day so the 

exposure by the lead primer is most likely to occur during this scenario. The training schedule increases 

frequency of exposure to inhalable aerosol primer and for increased distribution of the particulate aerosol 

substance on surfaces, grapple mats, office equipment, and trainers’ field equipment. 

5. CONCLUSION AND RECOMMENDATIONS 

There needs to be further occupational study in indoor and outdoor firing ranges or other training facilities 

which use Novel Tasers. Some taser training for cadets and other specialized users occurs during module 

style academy training where the length ranges from 16 to 40 weeks (C.P.O.S.T., 2025). This means that 

the taser module is designated and exclusively timed in the cadet training. Trainers and management 

need to be aware of the limitations in their ventilation system and practice good housekeeping with 

regular cleaning of surfaces such as grappling mats and keyboard where contact is certain. There should 

be a particulate filtering ventilation system to capture firearm and CEW discharged lead particulates in 

the air. There should also be proper hygiene with cleaning solutions designed for lead cleaning then the 

lead in aerosol or lead on surfaces could become an exposure. Since many law enforcement officers are 

part of government entities like municipal or county level structures, they are exempt from OSHA and 

there may be more exposure risk from indoor and outdoor gun ranges on site than by Novel Tasers 

(O.S.H.A., US).  
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ABSTRACT 

Wildfire risk in the US and around the world has increased dramatically in 

recent years. In the US, the western states including Montana, Washington, 

Oregon, and California have been most impacted. Texas has now become a hot 

spot for wildfires with significant losses as well. Risk transfer has been 

traditionally through insurance and dependent on community funded responses. 

However, due to staggering losses, the insurance community has chosen to non-

renew policies throughout the western states and in Texas, significantly 

impacting the health and wellbeing of communities and individuals. Mitigation 

from wildfire risk is possible and should be a common practice in the at-risk 

states. Communities and individuals can reduce fuel load on properties, create 

safety zones around structures, manage sources of human caused ignition, use 

fire resistant building materials, and ensure rapid and effective response 

resources are available. Insurability is becoming more difficult causing home 

and business owners to rely on default state or federal programs as the last 

means of risk transfer. Vulnerable communities are especially impacted with 

options too expensive to engage leaving many uninsured and/or underinsured. 

New strategies are needed to provide asset protection. The National Flood 

Protection Program serves as an encouraging model to address the growing 

wildfire risk in the west and Texas. This type of program would require 

communities and individuals to be more engaged in all phases of wildfire 

management. Stakeholders would be partners in cohesive planning, mitigation, 

response and recovery. The challenges are significant and this paper provides 

and overview of the wildfire threat, insurability, mitigation strategies, and 

program alternatives. 

 

1. INTRODUCTION AND BACKGROUND 

ildfires have increased significantly in the US and globally (Zhang et al., 2022). The impacts 

to humans, animals and the environment have been devastating (Cunningham, Williamson & 

Bowman, 2024). Australia’s wildfire in 2019-2020 claimed an estimated 2.8 billion 

vertebrates and decimated 116 plant species in the fire ravaged area. Asia’s fires were associated with 

more than 100,000 premature deaths due to air pollution with an estimated economic impact of over $16 
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billion (Cunningham, Williamson & Bowman, 2024). Satellite images over a 20-year period from 2003 

to 2023 show a 2.2-fold increase in wildfires around the world, see Figure 1  

Figure 1 
Extreme Wildfire Events 2003 – 2023 

 

 
Source: Cunningham, C. X., Williamson, G. J., & Bowman, D. M. (2024). Increasing frequency and 

intensity of the most extreme wildfires on Earth. Nature Ecology & Evolution, 8(8), 1420-1425 

The frequency and intensity of wildfires have increased exponentially. Increasing aridity associated with 

climate change has been the major driver of fires in the western US between 1979 to 2015 (Abatzoglou 

& Williams, 2016). Over the past four decades, wildfires have quadrupled their devastation in the US 

(Burke et al., 2021). In January 2025, Southern California was impacted by several wildfires that burned 

into the greater Los Angeles area causing devastating impacts. The Palisades and Eaton Fires both burned 

uncontrolled into heavily populated areas, ultimately claiming the lives of 29 individuals and destroying 

thousands of homes and businesses (MacCarthy & Richter, 2025). In the months prior to the destructive 

firestorm, many residents within the impacted areas were forced to seek new homeowners’ insurance 

(MacCarthy & Richter, 2025). The situation was due to insurance companies within California non-

renewing policies for homes located in high wildfire risk areas. The strategy was intended to reduce the 

insurance company's financial risk. This type of business decision has become a common strategy for 

insurance companies to insulate investments from the growing list of wildfire disasters with a high 

number of claims requiring payout (MacCarthy & Richter, 2025). While this issue may seem limited to 

California, it is occurring across the United States in areas prone to wildfires.  

As communities expand into adjacent rural areas, homes are built on landscapes that have historically 

had frequent wildfires. Urban expansion into what is known as the Wildland Urban Interface (WUI) 

classifies homes as those at greater risk of being impacted by wildfire (Jones et al., 2011). In response to 

the growing threat, insurance companies elect non-renewal policies, or in many cases, deny coverage for 

new policies due to the homes being in a high wildfire risk area and their potential payout. While areas 

within California, Colorado, and Montana are known for their wildfires, Texas has come to the forefront 

by having numerous areas with high wildfire risk as well.  

In the summer of 2024, the Austin, TX news station KVUE released a segment highlighting several 

communities around Austin that were being impacted by the same strategy (Sanchez, 2024). The article 

highlighted several homeowners who live adjacent to the Balcones Canyonland Preserve, an area known 

to protect the endangered Golden-Cheeked Warbler and the now delisted, Black Capped Vireo. Due to 
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the wildfire risk from these protected habitat lands, insurance companies opted not to renew homeowners 

existing policies. While the practice of non-renewal for wildfire threat is a recent problem for Texas, it 

has been a common issue for residents of the Gulf Coast for years. Texas Monthly highlighted the 

growing struggles many homeowners face with obtaining and maintaining coverage for homes along the 

hurricane-prone coast (Hardy, 2024). With the issue now expanding to impact inland communities, what 

resources are available to residents, and what are the potential long-term solutions? 

2. INSURANCE REGULATIONS AND UNDERWRITING 

Severe weather events, such as hurricanes and floods, pose a significant risk to homes located in these 

disaster-prone areas. This is especially true within Texas, where the Gulf Coast is known for its 

hurricanes. Recently, however, there has been a growing impact on homeowners who reside inland within 

areas deemed as “high risk” for wildfires. If an insurance company determines that a home has high 

potential for damage or loss due to a specific type of disaster, the policy may be non-renewed. A non-

renewal is the equivalent of being dropped by a carrier, forcing a homeowner to seek other options. In 

most cases, the homeowner will be unable to obtain another policy due to the risk and will be forced to 

utilize a last-resort coverage. Questions are often raised regarding how and why insurance companies 

manage their policies in this way. This can be answered by reviewing the insurance industry and how 

each company manages risk in its portfolio of insureds structures.  

Within the United States, Insurance companies are regulated at the state level (NAIC, 2011). This state-

level regulation is traced back to the 19th century, with the McCarren-Fergeson Act of 1945 clarifying 

that “states should regulate and tax the business of insurance” (NAIC, 2011). This regulation ensures that 

insurance companies comply with all required standards to operate within a given state. While states may 

vary regarding specific regulations, issuing policies and managing risk to a company’s portfolio is 

standard. When an individual inquires about coverage with a company, the insurance agency reviews 

data for the individual and properties being covered in a process called underwriting.  

Underwriting is used to evaluate the financial risk associated with a policy. The underwriting process is 

broken down into six functional areas: 1) Objective Analysis, 2) Risk Assessment, 3) Insurance Tariff 

Calculation, 4) Insurance Premium Calculation, 5) Negotiating the Franchise, and 6) Negotiating the 

Insurance Amount (Narzullaevich, 2022). Our focus is on the risk assessment process.  

During the risk assessment process, an underwriter focuses on identifying any potential risk of losses a 

policy could bring to the insurer. This includes financial risk due to the individual themselves or the 

property (Narzullaevich, 2022). Risk due to potential claims associated with the property includes an 

evaluation of any noted threats that could result in damage or loss of the property. While this is a broad 

category, areas with well-known threats, such as weather-related events, are easier to evaluate due to 

available data. The underwriter utilizes data on known risks along with documented claims within the 

area to assess the overall risk of the policy (Narzullaevich, 2022). At that point, a policy will either move 

forward to cost determination or be denied. This process is also completed during a policy renewal 

evaluation period.  

3. WILDFIRE RISK 

Each year, the underwriting process eliminates properties from eligibility due to the risk associated with 

the coverage. This has been a known issue along the Gulf coast of Texas, where property losses have 

been significant and risk is deemed high associated with hurricanes and coastal flooding.  
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Within California, insurance companies have been denying and non-renewing policies for wildfire 

danger and associated risk of losses for years. While the issue of insurance non-renewal for wildfire 

threat in Texas is relatively new, the data shows that home loss due to wildfires in Texas has been a 

consistent and growing problem. According to a report by the Texas A&M Forest Service, 2011 was one 

of the most destructive wildfire years recorded for the state.  Over 31,000 wildfires were reported, 

resulting in over 4 million acres being burned and 2,947 homes destroyed (Jones et al., 2012) with costs 

estimated at $505 million (NOAA, 2011), see Figure 2. 

Figure 2 
Texas Wildfires 2011 

 

 
 

Source: Texas A&M Forest Service. (2025). Texas Wildfire Risk Explorer. TXWRAP. 

https://wrap.texaswildfirerisk.com/ page 10 

While many wildfires burned throughout 2011, the report highlighted several notable fires that resulted 

in a high number of homes destroyed or damaged. Four significant wildfires included: 1) Rockhouse Fire 

in Jeff Davis and Presidio Counties, resulting in 23 homes being destroyed; 2) the Possum Kingdom 

Complex in Palo Pinto, Young, and Stevens Counties, resulting in 168 homes destroyed; 3) the Bastrop 

Complex Fire in Bastrop County resulting in 1,660 homes destroyed; and finally, 4) the Riley Road Fire 

in Montgomery, Grimes, and Waller Counties, resulting in 73 homes destroyed. 

Since 2011, Texas has continued to experience high impacts from wildfires that result in property damage 

and loss. In January of 2024, the Texas Panhandle was impacted by the Smokehouse Creek Fire, which 

burned over 1.2 million acres in Texas and Oklahoma destroying over 100 homes and businesses (Asch, 

2025). All the fires are the result of conditions that could be evaluated to determine an area’s fire risk 

utilizing a publicly available rating system. The National Fire Danger Rating System (NFDRS) is utilized 

by underwriters to determine potential risks to a property from wildfires.  
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For wildfire to propagate, there must be three key elements in place as outlined in the fire triangle: Fuel, 

Heat, and Oxygen (NWCG, 2025). The most consistent of the three elements is fuel. Fuel is characterized 

as any grass, brush, timber, and slash that is consumed during the combustion of the fire and directly 

relates to fire behavior (NWCG, 2025). Since fuel is a constant on the landscape, it is easy to map and 

categorize into groups known as “fuel models.” Fuel models are utilized to determine fire behavior at 

specific sites on the landscape, utilizing mathematical models (Anderson, 1982). This means that the 

more grass, brush, and trees that are adjacent to a structure, the more likely it is to be impacted by high-

intensity fire. Ultimately, insurance companies interpret these circumstances as increased exposure, risk, 

and probable losses due to wildfires.  

While fuels are relatively consistent, weather and ignition sources are dynamically changing. Modeling 

fire risk assumes weather conditions are conducive to wildfire spread and extreme behavior. Ignition 

modeling is based on historical data that captures every wildfire that has been responded to by organized 

resources. If a property is adjacent to an area that historically has had numerous wildfires, it would be at 

greater risk of being impacted by wildfire within any given year. This type of information has become 

easier to access due to open-source data, such as the Texas Wildfire Risk Explorer (2025). Individuals 

within any area of Texas can quickly assess the threat to their home from potential wildfires to identify 

their perceived risk. Since fuel is the most constant variable in determining fire behavior, they are one of 

the easiest inputs that can be altered to reduce risk; resulting in a more insurable home and being less 

prone to damage or loss in a disaster.  

4. WILDFIRE MITIGATION STRATEGIES 

Coordinated wildfire mitigation strategies became a reality after the Federal Land Assistance, 

Management, and Enhancement Act of 2009 (FLAME Act) was passed by congress (US forest Service, 

2014). The three-phase cohesive program established national goals. The FLAME Act required that the 

Nation address the broad challenges including managing vegetation/fuels; protecting homes, 

communities, and other values at risk; managing human-caused ignitions; and effectively and efficiently 

responding to wildfires (US Forest Service, 2014). The FLAME Act provided general guidance for 

designing and prioritizing fuel treatments; strategically placing fuel treatments; increasing use of 

wildland fire for meeting resource objectives. The act supported expanding methods to improve the 

resiliency across the nation. The next priority focused on engaging homeowners and communities in 

taking proactive steps prior to wildfires to mitigate risk and losses. Next, the act emphasized programs 

and activities tailored to address local needs in preventing human-caused fires. Lastly, the plan aimed to 

safely and effectively extinguish fires, use fire to mitigate risk when and where allowable, manage natural 

resources, and support safe strategies to coexist with wildland fires (US Forest Service, 2014). The vision, 

goals and challenges from the National Cohesive Management Strategy are seen in Figure 3. 

One of the most effective methods to reduce the severity of wildfire risk has been the practice of using 

prescribed burns that reduce fuel loads. This method is both effective and cost-efficient. Prescribed burns 

reduce wildfire hazards by decreasing available fuel vegetation. They also support ecosystem restoration, 

maintenance and silviculture (US Forest Service, 2014). The focus was placed on five key factors 

associated with wildfire, see figure 2. Fundamentally, controlled fires are particularly effective tools for 

areas with fire-adapted or fire-dependent vegetation and a history of wildfire (US Fire Service, 2014).  
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Figure 3 
National Cohesive Management Strategy 

 

 

Source: US Forest Service. (2014). National cohesive wildland fire management strategy. Access June 

11, 2025 https://www.fs.usda.gov/restoration/cohesivestrategy.shtml page 6 

 

Figure 4 
Five Key Factors Associated with Wildfire Mitigation, Response and Management. 

 

 
Source: US Forest Service. (2014). National cohesive wildland fire management strategy. Access June 

11, 2025 https://www.fs.usda.gov/restoration/cohesivestrategy.shtml page 25 

 

Additional non-fire methods are also used to reduce fuel hazards. Common strategies include using 

mechanical devices such as equipment for thinning and disposal of vegetation and debris. Additionally, 

livestock grazing can be used to reduce fuels in rangeland areas. Less desirable methods may also include 

using herbicides to eliminate and/or control vegetation (US forest Service, 2014).  

 

https://www.fs.usda.gov/restoration/cohesivestrategy.shtml
https://www.fs.usda.gov/restoration/cohesivestrategy.shtml%20page%2025
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Wildfire prevention and protection begins with proper zoning, careful planning and cautious expansion 

into the WUI (Reams et al., 2005). An estimated 1/3 of all homes are located in the WUI (Lee, Ma & Li, 

2022). Communities proximate to WUI should develop Community Wildfire Protection Plans that 

include researching the wildfire history in the area, mapping the topography, use of fuel and vegetation 

maps, research about the demographics of the areas and identifying at-risk individuals, proper risk 

assessment, and an action plan for mitigation and response (USFA, 2025). Areas with high risk of 

wildfires should include coordinated mitigation strategies with involvement of all stakeholders (US 

Forest Service, 2014).  

Community actions to reduce risks for wildfires may include the installation of fire break zones in 

hazardous areas (Lee, Ma & Li, 2022). Adhering to building codes are important especially those that 

require fire resistant materials be used in homes and businesses (Reams et al., 2001; US forest Service, 

2014). The NFPA 299 is an example of such a code that provides standards to reduce wildfire risk by 

recommending proper risk assessment of property and structure, defensible zones by keeping vegetation 

30’ to 100’ from structures, proper building design and materials, community planning and action 

(NFPA, 1997). 

Despite push back, community residents should engage effective management practices to reduce fuel 

loads (Reams et al., 2005). Working collectively is more effective than recommending individuals take 

independent action. However, landowners may be reluctant to commit resources to an event that they 

feel is uncontrollable (Reams et al., 2005). Generally speaking, ordinances aimed at controlling 

vegetation are not well accepted. Property owners prefer to do as they wish with their property and not 

be told what vegetation is preferred or its location in proximity to structure (Reams, et al., 2005). 

Residents often reject recommendations to remove vegetation in proximity to their home pointing to 

negative valuation as one major reason. Prior research revealed that citizens prefer to believe that 

technology would protect their property in the event of wildfire (Mileti & Peek-Gottschlich, 2001).  

The public is willing to accept education on the topic and the right to choose mitigation strategies (Reams 

et al., 2001). Educational initiatives have been expanding and successful across the US. Many forms of 

education include demonstration gardens, public events and meetings, newspapers, radio and television 

broadcasts (Reams et al., 2005). Property owners are taught the importance of hazard reduction and home 

hardening through thinning vegetation and creating fire protection and safety zones around their homes 

and structures. Other successful programs have included public assistance such as free home and property 

inspections, free clearing and chipping of debris as well as cost-share programs that support similar 

services (Reams, et al., 2001). The most common approach to wildfire protection is transfer of risk via 

insurance however, this is becoming more difficult in fire prone area across the nation, especially in the 

west and now in Texas leading to underinsurance and non-renewal challenges.  

5. UNDERINSURANCE 

Insurance companies utilize the underwriting process to evaluate the financial risk of their policies. With 

the increasing number of wildfires that result in numerous home losses, the financial risk to these 

companies has been amplified. While the risk associated with the environment in which the home is built 

has a direct effect on risk, there are additional factors that influence financial risk. One of those being 

rising construction costs, especially following a significant disaster. In the article “The Unnatural 

Disaster of Insurance, Underinsurance, and Natural Disasters”, Klein (2023) assessed numerous fires 

across the United States that resulted in home loss to determine insurance coverage and shortfalls. Upon 

review of California’s Camp Fire that burned through the city of Paradise in 2018, it was determined that 
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the average cost to rebuild a lost home far exceeded the coverage most insurance policies provided. 

Following the Camp Fire, Merced Property and Casualty underwent financial hardship, resulting in the 

seizure and liquidation of the company by California (Boyett & Yan, 2018). Since insurance is regulated 

at the state level, California handled the liquidation of an insurance company and the settlement of any 

claims through the guarantor as needed (Boyett & Yan, 2018).  

While the issue may seem specific to California, Klein (2023), evaluated the central Texas fires of 2011 

and reported that 56% of individual owners had an average underinsured cost of $110,000. The author 

reported that this trend continued throughout all the disasters that he reviewed (Klein, 2023). Further 

research in Colorado by the Department of Insurance noted that the average baseline cost to rebuild is 

$250 per square foot with only 35% of policies being underwritten to cover these costs (Auer & Hexamer, 

2022). As the baseline cost to reconstruct a home increased, the percentage of uninsured policies also 

increased, with 67% of all policies being insufficient at a rebuild cost of $350 per square foot (Auer & 

Hexamer, 2022). This means that insurance companies are paying the maximum amount on at least 30% 

of all claims per disaster. 

6. THE FAIR RISK TRANSFER PLAN 

Insurance companies are denying the renewal of policies within high-risk areas instead of increasing 

rates, which are also capped under state regulation (Hardy, 2024). Once denied or dropped, homeowners 

must seek last resort insurance coverage. Some mortgage companies offer these types of policies to their 

customers. A last resort policy may also be obtained through a state-run Fair Access to Insurance 

Requirements (FAIR) Plan. In 1968, California developed the first FAIR Plan following a series of 

wildfire outbreaks that affected communities around the Los Angeles area (Kousky et al., 2019). A FAIR 

Plan is the last resort of insurance option for residents who cannot find a carrier on the open market. All 

insurance companies licensed to operate within California must participate in the state’s FAIR Plan. Any 

policies issued through the FAIR Plan are randomly assigned to a carrier from the pool of all participating 

insurance companies that operate in the state (About FAIR Plan, 2024). This process of random policy 

assignment ensures that the risk associated with the FAIR Plan Policies is shared evenly across all 

insurance companies.  

Currently, Texas is one of 35 states that offers a FAIR Plan as a last resort of insurance. Unlike California, 

the Texas FAIR Plan Association (TFPA) manages all issued policies through the voluntary market and 

does not rely on primary carriers (Coverage & Eligibility, 2024). Applicants to TFPA must meet 

eligibility requirements, including at least two declinations from insurers. This framework provides a last 

resort of insurance for homeowners within the state of Texas, with most current policies being issued 

along the Gulf Coast for flood and hurricane threat (Coverage & Eligibility, 2024). One noted issue with 

this type of coverage is that premiums are higher than open market options but are still below the 

premium amount needed to cover a policy payout for home loss. This can create a false market based on 

artificially low premiums that do not reflect the actual risk to a home (Lueck and Bradshaw, 2012). They 

also fail to account for the elevated costs to repair or rebuild following a disaster. This issue can 

compound the financial impacts to a FAIR Plan if a disaster results in the loss of a high number of homes 

utilizing these policies. Following the Palisades and Eaton Fires, the California FAIR Plan required a $1 

billion bailout from the insurance companies that operate within the California market (Ma, 2025). This 

funding was needed for the FAIR Plan to settle all payouts for policies affected by the fires. 
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As a result of the government regulated bailout, insurance companies have received approval to enact an 

emergency rate increase (Ma, 2025). One of the largest carriers, State Farm Insurance Company, received 

preliminary approval for an increase of 22% after stating, “the multibillion-dollar payouts in the Los 

Angeles area would threaten its balance sheet and the broader market” (MA, 2025). Another option for 

insurers’ response to these growing threats is to cease operations within the state. In his doctoral 

dissertation, Dr. Almuhana (2024) notes that insurance companies’ withdrawal from California markets 

are a direct result of disaster related losses, financial risk and limitations to adjust rates to offset impacts 

to portfolios in the event of a future disaster. Since the FAIR Plan is comprised of companies operating 

within the California market, there is still some risk of a high number of payouts from a disaster to private 

companies. The sustainability of the FAIR Plan is then brought into question if events like the Paradise 

Fire or Palisades Fires are becoming far more common. 

7. RISK TO VULNERABLE POPULATIONS 

The process of dropping insured homes and business owners is becoming a more common practice by 

insurance companies when evaluation of wildfire risk is high and unfairly impacting vulnerable 

populations (Klein, 2025). Evaluation of the insurability due to wildfire risk shows a disproportionate 

risk to low-income populations (Auer & Hexamer, 2022). This relationship between risk and low-income 

was identified through an analysis of counties within the United States with the highest wildfire risk 

compared to the county poverty level. The findings highlighted those areas with the highest wildfire risk 

also had higher poverty rates (Auer & Hexamer, 2022). This correlation was consistent for numerous 

states, including California and Texas. With an established relationship between wildfire risk and 

insurance non-renewal, lower-income populations are at a higher risk of being adversely affected. This 

is mainly due to low-income families' inability to pay higher coverage rates, including those of the FAIR 

Plan. These individuals are also less likely to have the means to recover from a disaster on their own. 

With the noted increased rebuilding costs, homeowners who lack insurance or are underinsured must rely 

on FEMA for assistance during a disaster.  

8. FEDERAL FEMA PROGRAMS 

Meant as a last resort of assistance, the FEMA Individual Assistance program assists those affected by a 

federally declared disaster who lack insurance or are substantially underinsured (Webster, 2025). While 

this program serves the vulnerable populations impacted by a disaster, the cost of any payout is deferred 

to taxpayers through FEMA (Webster, 2025). FEMA’s Individual Assistance program was not designed 

to replace primary insurance and is only available for communities impacted by a disaster that receive a 

Federal Disaster Declaration (Webster, 2025). FEMA also manages the National Flood Insurance 

Program (NFIP) to provide an affordable flood insurance option for residents who would otherwise be 

unable to obtain a policy (Liao et al., 2024). The NFIP offers policies for flood insurance that are sold 

through private companies and underwritten by the federal government. The NFIP also coordinates with 

local governments to ensure that flood zones are correctly delineated and that any residential structures 

within those areas conform to specific building codes (Liao et al., 2024). The framework for NFIP could 

be adapted to develop a similar wildfire-type policy. While Liao et al. acknowledge that the framework 

exists for a wildfire specific policy, there are also some drawbacks. The most notable is the potentially 

high cost of coverage if prices are set based on evaluated risk (Liao et al., 2024). This would likely 

compound the issue of disproportionate risk to those in lower socioeconomic areas. There are also 

numerous benefits, including guaranteed access to coverage and potential mitigation requirements to help 

reduce home loss. Mitigating high-risk fuel types can directly increase a home's survivability and thus 

would be justified under the program.  
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If there were an NFIP type system for wildfire insurance, required mitigation work could be implemented 

within high-risk fire sheds. While this can create additional restrictions on coverage, it would benefit the 

overall survivability of a home. This mitigation is done by altering the fuels surrounding a home to reduce 

potential impact from direct flame contact and firebrands, or embers (Hazra & Gallagher, 2022). By 

requiring mitigation work in connection with insurance coverage, homeowners must meet mitigation 

standards to maintain coverage. This is a benefit since it is noted that most homeowners only prioritize 

mitigation after impacts from a wildfire (Hazra & Gallagher, 2022). The research further highlights that 

most homeowners prioritize home amenities over wildfire mitigation work. By having a program that 

holds homeowners accountable, the risk to homes could be managed on a per-home basis. To fully 

implement this type of program, there would remain the need for federal legislation, similar to the 

National Flood Insurance Act of 1968.  

9. CONCLUSION 

The threat from wildfire continues to be a growing risk to communities across the United States as urban 

areas expand outward. Homes are now built on larger lots in natural areas intermixed with grass, brush, 

and trees. This expansion has resulted in residential areas with a high risk of being impacted by wildfire. 

While wildfires have burned on the landscape for decades, those areas were largely unpopulated. With 

the increase in homes lost during wildland fire incidents, insurance companies must address their 

portfolio's financial solvency and risk by not insuring at-risk homes. While not all fires cause home loss, 

incidents like the Bastrop Complex, Camp, and Palisades fires all resulted in thousands of homes lost, 

requiring numerous policy payouts from insurance companies. As a result, insurance companies now opt 

to non-renew or deny coverage for homes in high wildfire risk areas. 

While denying a policy may protect the insurance company from loss, it increases the homeowner's 

vulnerability in the event of a disaster. Individuals must then seek a replacement policy on the open 

market or through their mortgage company. If no coverage is available due to repeated declinations, they 

may pursue coverage through a FAIR Plan. These policies are managed within each state to provide 

coverage when no other options exist. These plans often provide minimal coverage for higher rates than 

open market competitors. However, they often fail to have rates reflecting the risk to all covered 

structures. This means a false market can be developed, and in the event of a large wildfire, funds may 

not be available to cover all the payouts. This recently occurred with the Palisades and Eaton Fires, with 

the California FAIR Plan requiring a $1 billion bailout. This brings into question the sustainability of 

these programs with the steady increase of residents needing FAIR Plan coverage, along with the growing 

frequency of catastrophic fires that impact urban areas. 

With the growing reliance on FAIR Plans and the questions regarding the sustainability of the programs, 

the question then shifts to a need for federal legislation. For federal oversight to occur, legislation would 

need to be developed similar to that of the National Flood Insurance Act (Liao et al. 2024). This federal 

program is managed through FEMA and provides flood insurance to homeowners located within a 

floodplain. The NFIP could be utilized as a model of a potential solution for wildfire insurance and risk 

transfer. This type of program would come with many challenges, including high policy costs. There are 

also some noted advantages, like the ability to require wildfire mitigation measures around structures to 

increase survivability if impacted.  

Ultimately, residents are left responsible for seeking coverage and accepting the risk of not having an 

insurance policy or underinsured coverage levels. Meanwhile, emergency managers face the challenge 

of responding to residents who are no longer covered due to the risk of the wildland fire. Mitigation 
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efforts can assist with reducing risk, but are often time-consuming, costly, and only cover small areas on 

public lands. Homeowners implementing mitigation efforts on their own home is the most valuable 

option, but is often downplayed by residents as important, even though it could help reduce the chance 

of losing coverage to their home.   

This issue has implications for emergency management and economics. Additional research on this topic 

is needed to effectively evaluate the nuances of all aspects, including the impacts on a FAIR Plan 

following multiple high-loss incidents, such as those in California in January 2025. As this issue grows, 

more data will be available for researchers to fully identify the underlying cause and effect of a problem 

impacting residents across the United States. The current process utilized by insurance companies to 

manage financial risk merely shifts the risk back to homeowners. Further research should also focus on 

oversight that protects homeowners, especially those within vulnerable populations.   
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ABSTRACT 

This paper investigates the growing prevalence of unethical practices in hospitals 

and their detrimental impact on public health and safety. Despite the existence of 

medical ethical standards, many healthcare institutions, particularly corporate and 

profit-driven hospitals, frequently engage in behaviors such as overcharging, 

unnecessary treatments, and compromised patient consent. Through a mixed-

methods study involving 306 Health, Safety, and Environment (HSE) professionals 

in India during 2024–2025, the research identifies eight core themes behind such 

practices, including institutional pressure, regulatory failures, workforce shortages, 

and ethical illiteracy. The findings highlight a systemic erosion of trust and patient-

centered care in favor of financial metrics. The paper concludes by recommending 

robust ethics programs, strengthened regulation, and a cultural shift toward 

transparency and accountability to restore integrity and safety in healthcare 

delivery. 

 

1. INTRODUCTION AND OBJECTIVES 

he healthcare system, often regarded as a pillar of societal well-being, is increasingly plagued by 

ethical challenges that compromise its foundational purpose—saving and protecting lives. While 

medical ethics are extensively taught in academic curricula and codified by professional bodies, 

their application within hospital settings often deviates significantly from the theoretical ideals. This 

disconnect is particularly pronounced in environments where healthcare has become commodified, and 

the delivery of medical services is driven more by financial performance than by patient outcomes. As a 

result, the fundamental principle of “do no harm” is routinely overshadowed by the pressure to meet 

revenue targets, leading to widespread ethical violations. 

In recent years, numerous reports and investigations have highlighted unethical behaviors within both 

public and private healthcare institutions. These include overbilling, performing unnecessary diagnostic 

tests and procedures, withholding critical information from patients, and even denying treatment based 

on financial considerations. Such practices not only erode the trust between patients and medical 
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professionals but also pose direct threats to patient safety and well-being. The COVID-19 pandemic 

further exacerbated these trends, revealing systemic vulnerabilities and a disturbing willingness among 

some institutions to exploit crises for profit. 

The rise of corporate healthcare has introduced a new layer of complexity to the ethical landscape. Unlike 

traditional medical models rooted in community service and public welfare, corporate hospitals often 

operate with profit-maximization as a central objective. While they may offer advanced technologies and 

specialized services, their business models inherently prioritize financial outcomes. This shift has led to 

increased patient dissatisfaction, growing disparities in healthcare access, and ethical compromises that 

disproportionately affect the most vulnerable populations. Furthermore, the absence of robust regulatory 

oversight allows many of these institutions to continue unethical practices with impunity. 

This paper aims to explore the underlying causes, manifestations, and consequences of unethical 

practices in hospitals, with a particular focus on the Indian healthcare system as a case study. By 

analyzing data collected from over 300 Health, Safety, and Environment (HSE) professionals across 

various sectors, the study identifies key themes that characterize the ethical decline in medical 

institutions. These include institutional pressures, inadequate training in ethics, regulatory loopholes, and 

a growing culture of commercialization that treats patients as customers rather than individuals in need 

of care. 

Addressing these challenges requires more than isolated interventions; it demands a systemic 

transformation rooted in accountability, transparency, and a renewed commitment to patient-centered 

care. This paper not only diagnoses the problem but also proposes actionable recommendations to foster 

an ethical culture in hospitals. By highlighting both the human and systemic costs of unethical practices, 

this research contributes to the broader discourse on healthcare reform and aims to inform policy, 

education, and institutional behavior that prioritize life over profit. 

2. METHODOLOGY 

This study employs a mixed-methods research design combining both qualitative and quantitative 

approaches to comprehensively examine unethical hospital practices and their impact on public safety. 

The dual methodology allows for both statistical generalization and in-depth contextual analysis, 

providing a fuller understanding of the problem. The research was conducted over a 12-month period, 

from early 2024 to early 2025, across multiple regions in India to ensure demographic and institutional 

diversity. The study population included health professionals, administrators, safety officers, and ethics 

experts working in various sectors of the healthcare industry. 

The primary data collection involved a structured survey administered to 306 Health, Safety, and 

Environment (HSE) professionals working across private, public, and corporate hospitals. The survey 

was designed to assess perceptions, experiences, and awareness regarding unethical practices within their 

institutions. It included both closed-ended questions for statistical analysis and open-ended questions to 

gather qualitative insights. The participants were selected using purposive sampling, targeting 

individuals with direct exposure to or responsibility for ethical and safety-related issues in healthcare 

settings. 

In addition to surveys, semi-structured interviews were conducted with 42 key informants, including 

hospital administrators, senior physicians, nursing supervisors, and policy experts. These interviews 

explored underlying motivations for unethical behavior, the structural pressures faced by hospital staff, 
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and suggestions for systemic reforms. Interviewees were selected based on their professional standing 

and willingness to provide candid, informed perspectives. Each interview lasted between 45 to 60 

minutes and was transcribed for thematic analysis. 

The research also utilized secondary data sources, including governmental reports, academic studies, 

medical ethics codes, court rulings, and media investigations. These documents were analyzed to 

supplement primary data and establish a comprehensive background on the state of hospital ethics, legal 

accountability, and regulatory challenges in the healthcare system. This triangulation of sources ensured 

robustness and validity in the interpretation of findings. 

For data analysis, the quantitative data from surveys were processed using statistical software (SPSS). 

Descriptive statistics were used to assess the frequency and types of unethical behaviors observed by 

respondents. Cross-tabulation and chi-square tests helped identify correlations between hospital type 

(corporate vs. public) and the prevalence of unethical conduct. The survey also measured perceptions of 

risk, trust, and ethical climate using a Likert scale, enabling a nuanced quantification of respondents' 

views. 

The qualitative data from interviews and open-ended survey responses were analyzed using thematic 

coding and content analysis. Eight major themes emerged from this analysis: institutional culture, ethical 

dilemmas, regulatory shortcomings, healthcare worker shortages, financial pressures, cybersecurity risks, 

ethical illiteracy, and patient rights violations. These themes were validated through iterative coding by 

two independent researchers, enhancing the reliability and inter-rater agreement of the findings. 

To contextualize the data, field visits and observational research were conducted in selected hospitals 

where HSE professionals had reported ethical concerns. These visits focused on workplace conditions, 

transparency in billing, consent procedures, staff training, and adherence to safety protocols. 

Observations were documented using an ethnographic approach, highlighting discrepancies between 

stated policies and observed practices. 

In parallel, the study engaged in expert consultations and stakeholder workshops to assess the feasibility 

of proposed reforms. Medical educators, bioethicists, patient advocates, and legal experts participated in 

structured discussions to evaluate the practicality of ethical training programs, regulatory interventions, 

and hospital accreditation reforms. Feedback from these sessions informed the final set of 

recommendations proposed in the study. 

Ethical approval for the research was obtained from an independent ethics review board, and informed 

consent was secured from all participants. Confidentiality and anonymity were rigorously maintained 

throughout data collection, processing, and publication stages to ensure compliance with ethical research 

standards. 

This comprehensive and multi-pronged methodology enabled a deep exploration of the structural, 

cultural, and policy-level factors driving unethical practices in hospitals. The findings, grounded in 

empirical data and real-world insights, offer a robust foundation for advancing ethical reform in 

healthcare institutions. 
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3. FINDINGS: THEMATIC ANALYSIS 

The analysis of data gathered from 306 HSE professionals and 42 expert interviews revealed eight major 

themes that illustrate the complexity and pervasiveness of unethical practices in hospital environments:  

1. Institutional Drivers of Unethical Practices 

2. Ethical Dilemmas in Clinical Decision-Making 

3. External Scrutiny and Public Accountability of Hospitals 

4. Financial Targets and Manipulation of Health Records 

5. Exploitation of Government Health Insurance Schemes 

6. Corporate Healthcare: Prioritizing Profit over Patient Care 

7. Structural and Cultural Roots of Ethical Lapses 

8. Risks Posed by Revenue-Oriented Hospital Models 

These themes highlight both internal and external drivers of unethical behavior, with a strong emphasis 

on profit-driven motives, regulatory gaps, ethical illiteracy, and systemic inefficiencies. Each theme is 

elaborated below to illustrate how it contributes to the erosion of ethical standards and compromises 

public safety. 

1. Why do hospitals adopt unethical practices? 

Hospitals often adopt unethical practices due to a lack of regulatory enforcement, allowing 

corruption to thrive and endangering public safety. In China, medical staff face intense work 

pressure and emotional exhaustion, leading institutions to implement performance-based 

systems with financial incentives. While these systems can improve team efficiency, they can 

also foster unhealthy competition and neglect the broader social value of healthcare. This 

environment can result in unethical behaviors, such as excessive medical costs and bribery. The 

rising demand for care, coupled with inflation in labor and supply costs, further complicates 

the situation, pushing healthcare toward lower-cost settings. Ethical dilemmas arise when 

financial goals outweigh patient needs, leading to inadequate accountability. The shortage of 

healthcare workers intensifies these challenges, impacting patient care, increasing medical 

errors, and raising legal risks. Corporate hospitals, driven by profit motives, often prioritize 

revenue over patient safety, leading to over-treatment and reduced care quality. This emphasis 

on profit may exacerbate healthcare disparities and result in higher costs for patients. It is 

crucial for regulatory oversight and ethical practices to balance the pursuit of profit with patient 

safety and care quality. 

2. Ethical Dilemmas 

Ethical dilemmas in healthcare often arise from the dominance of profit motives over patient 

well-being. This prioritization can lead to compromised care and reduced accountability for 

negative outcomes. Health services frequently encounter ethical conflicts, according to 

research. The study utilized diverse and numerous data sources to ensure originality and depth. 

Rather than relying on limited perspectives, it incorporated a wide range of views. This 

comprehensive approach highlighted recurring tensions between ethics and financial goals. 

Such dilemmas demand deeper reflection on institutional priorities and values. The findings 

demonstrate the importance of systemic change and ethical realignment. Healthcare institutions 
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must adopt a transformational stance to navigate these challenges. Gayir (2025) advocates for 

urgent reforms to uphold ethical integrity in care delivery. 

3. Hospitals are under scrutiny. 

Hospitals are increasingly under scrutiny as commercial interests often override genuine patient 

care. According to B. Modi (2025), humanity in healthcare is at an all-time low, with 

compassion lacking in hospitals. A major concern is the chronic shortage of health workers, 

which undermines patient safety and quality of care. This shortage leads to increased medical 

errors, higher malpractice claims, and legal penalties for understaffing. Overworked staff face 

labor violations, such as denied rest periods and unfair compensation. The reliance on contract 

workers raises legal issues around working conditions and accountability. Failure to maintain 

mandated staffing ratios exposes hospitals to lawsuits and regulatory sanctions. Addressing 

these issues is both an ethical and legal necessity to protect patients and staff. Solutions include 

enforcing minimum staffing laws and offering incentives for recruitment in underserved areas. 

A comprehensive workforce policy reform is vital to ensure sustainable, ethical healthcare 

delivery (Brenda, 2025). 

4. Hospital targets and health records 

Hospitals now chase daily patient and revenue targets, treating healthcare like a business, not 

a humane service. Unlike airports, where efficiency is vital, hospitals deal with human lives—

priceless and irreplaceable. Comparing flight targets to patient care ignores the ethical weight 

and emotional stakes involved. Meanwhile, digital transformation has revolutionized 

healthcare through electronic health records and IoMT. Paperwork has shifted to smart systems 

and cloud-based platforms, improving efficiency and accessibility. However, weak 

cybersecurity awareness among healthcare staff poses major risks to patient data. Negligence 

in protecting sensitive health information can result in severe ethical and legal consequences. 

Ethical leadership, change management, and strategic models can help mitigate these cyber 

threats. A strong organizational culture that values security and ethics is essential to protect 

patient privacy. Hall (2023) stresses that securing health data is not just technical—it’s a moral 

obligation. 

5. Government health schemes 

The Ayushman Bharat-PMJAY scheme was launched to offer free, cashless healthcare to the 

poor. Despite its promise, it faces a crisis—₹1.21 lakh crore in unpaid claims, hospital closures, 

and doctor bankruptcies. Doctors are often forced to fund patient care from their pockets due 

to delayed or denied reimbursements. While politicians claim success, the system suffers from 

deep-rooted inefficiencies and corruption. Middlemen—police, ambulance staff, ASHAs, and 

quacks—exploit the scheme through unethical commissions. Financial crippling forces private 

hospitals to resort to unethical practices in order to survive. Such conduct undermines the 

integrity of care and erodes trust between doctors and patients. Without any support from 

authorities, doctors find themselves caught between their ethical duty and financial collapse. 

The scheme has unintentionally incentivized malpractice rather than promoting quality 

healthcare. Rathore (2025) argues that Ayushman Bharat, instead of empowering healthcare, is 

systematically dismantling it. 
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6. The word corporate is for profits, not life. 

This statement highlights the troubling trend of prioritizing profit over patient safety in 

hospitals. Project 2025, proposed by U.S. conservative think tanks, seeks to reduce regulations 

and privatize public services. While advocates claim it promotes economic freedom, the plan 

threatens the stability of public health systems. Key concerns include weakened oversight, 

reduced public health funding, and greater healthcare disparities. Privatization may erode 

protections essential for disease prevention and equitable healthcare access. Such reforms risk 

increasing the burden on vulnerable populations and undermining national health resilience. 

Public health infrastructure plays a crucial role in promoting safety, equity, and community 

well-being. Dismantling it in favor of profit-driven models endangers long-term societal health 

outcomes. Bossert (2024) warns that these shifts jeopardize the foundational principles of 

public health. Maintaining strong, regulated systems is essential to uphold fairness and patient-

centered care. 

7. Roots of Unethical Practices 

A hospital-based survey revealed alarming gaps in healthcare providers' understanding of 

medical ethics. Over 30% of respondents couldn’t define healthcare ethics, and 40% failed to 

name a single ethical principle. More than half had witnessed ethical breaches, including patient 

dissatisfaction, gender bias, and confidentiality lapses. These findings underscore a serious lack 

of ethical awareness among both physicians and non-physician staff. The situation demands 

urgent attention in both private and public hospitals across the country. Public concern is rising 

over the ethical conduct of healthcare professionals and the quality of care. Integrating clinical 

ethics into medical education has become a critical necessity. Ethics training must go beyond 

theory to address real-world challenges and accountability. Dr. S. Dharaskar attributes the crisis 

to systemic collusion between private hospitals and corrupt officials. Subramanian et al. (2016) 

emphasize that ethics must be central to restoring trust in healthcare. 

8. Revenue-driven corporate hospitals pose huge risks. 

HSE professionals express concern over the life safety risks posed by corporate hospitals, yet 

acknowledge the lack of alternatives. These hospitals are largely revenue-driven, often 

prioritizing profit over patient welfare and safety. Profit motives lead to unnecessary 

procedures, reduced focus on preventive care, and poorer patient outcomes. To cut costs, 

hospitals may reduce staffing or hire less experienced personnel, impacting care quality and 

increasing burnout. Weak communication, limited personalization, and inadequate follow-up 

often compromise a patient-centric approach. Corporate hospitals invest in lucrative services 

while neglecting essential care, creating service disparities. High treatment costs form financial 

barriers, pushing many to delay or forgo necessary care. Oversight, ethical practices, and 

transparent governance are vital to balance technology with compassionate care. Suresh 

Khurana reported firsthand the financial burden and unnecessary procedures during a recent 

hospital stay. Pavan Rao added that patients often skip second opinions, falling prey to costly 

and avoidable diagnostics (Personal Communications, 2025). 
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4. DISCUSSION 

The findings of this study underscore a deeply entrenched ethical crisis within modern hospital systems, 

particularly in environments where corporate priorities overshadow patient-centered care. As 

demonstrated by the thematic analysis, unethical practices are no longer the exception—they are 

becoming systemic. Hospitals, especially those operating under profit-driven models, increasingly equate 

medical services with revenue generation, which distorts the ethical mission of healthcare. This distortion 

compromises not only individual patient outcomes but also the credibility and social contract of the 

medical profession as a whole. 

One of the most alarming insights is the normalization of unethical behavior within institutional cultures. 

The imitation of harmful practices across hospitals reveals a phenomenon akin to "institutional 

contagion," where one facility’s financial success from unethical behavior encourages others to follow 

suit. Regulatory oversight, rather than acting as a deterrent, often appears too weak, complicit, or 

fragmented to halt this spread. In such an environment, even well-intentioned healthcare professionals 

find it difficult to uphold ethical standards without risking job security or professional marginalization. 

The frequent ethical dilemmas faced by healthcare workers reflect a systemic conflict between 

professional duties and institutional pressures. Physicians and nurses are routinely caught between the 

moral obligation to advocate for their patients and the financial expectations set by hospital management. 

These ethical conflicts are exacerbated by performance metrics focused on profitability rather than 

quality of care. Without structural safeguards such as active ethics committees or protection for 

whistleblowers, the ability of individuals to resist these pressures is severely limited. 

The findings also expose the growing influence of commercialization in reshaping hospital priorities. 

Health, traditionally regarded as a public good, is increasingly treated as a market commodity. This 

commodification translates into over-treatment, unnecessary diagnostics, and inflated billing—all of 

which violate the ethical principles of beneficence and non-maleficence. In public perception, hospitals 

are rapidly transitioning from places of healing to centers of exploitation, especially among economically 

vulnerable populations. 

The role of technology, while transformative in many respects, also introduces new ethical 

vulnerabilities. The misuse of electronic health records to manipulate billing, conceal malpractice, or 

breach patient confidentiality reflects the dual-edge nature of digital tools in healthcare. Additionally, 

poor cybersecurity infrastructure exposes patient data to theft, undermining trust in institutions and 

violating legal rights to privacy. These developments call for urgent attention to digital ethics as an 

emerging subfield within hospital governance. 

Workforce-related findings reveal how structural shortages translate into both ethical and legal failures. 

Overworked and understaffed hospitals not only degrade care quality but also increase the likelihood of 

medical errors, patient harm, and subsequent litigation. The reliance on undertrained contract workers 

further erodes institutional accountability. These human resource deficiencies are not just operational 

issues—they are ethical failures with life-and-death consequences. 

The widespread lack of ethical literacy among healthcare providers points to fundamental gaps in medical 

education and professional development. Many practitioners, especially in high-pressure corporate 

environments, lack even basic knowledge of ethical principles such as informed consent and 

confidentiality. This lack of awareness, when combined with systemic pressure and the absence of role 
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models, creates an environment where unethical behavior is not only tolerated but often goes 

unrecognized as such. 

Public narratives captured during this research—through both testimony and media reports—illustrate 

the emotional and psychological toll unethical practices inflict on patients and families. Stories of 

unnecessary surgeries, coerced treatments, and denied access to records are more than isolated 

grievances; they represent a breakdown in the fiduciary relationship between doctor and patient. 

Restoring this relationship requires a transparent and responsive healthcare system that acknowledges 

and corrects its failings. 

The manipulation of public health schemes like Ayushman Bharat by private hospitals highlights the 

broader policy implications of unethical practices. When funds meant for the poor are misused or 

delayed, the health inequities that public policy seeks to address are only deepened. This underscores the 

need for better auditing, stricter penalties for fraud, and a comprehensive re-evaluation of how public-

private partnerships are managed in healthcare. 

In conclusion, the systemic nature of unethical hospital practices demands systemic solutions. These 

include institutional reforms, legal safeguards, continuous ethics education, and robust public 

engagement. Ethical healthcare is not a luxury; it is a non-negotiable foundation for a just and effective 

health system. The findings of this study highlight not only the depth of the crisis but also the possibility 

for transformative change—provided there is collective will across institutions, professions, and 

policymakers to place ethics back at the center of medicine. 

5. RECOMMENDATIONS 

In light of the systemic and multi-layered ethical challenges identified in this study, it is imperative to 

implement a comprehensive and strategic framework of reforms aimed at restoring integrity in 

healthcare. The following recommendations address institutional governance, professional 

accountability, patient empowerment, regulatory reform, and educational interventions—all of which are 

essential to cultivating a more ethical healthcare environment. 

 Institutionalize Ethics Programs in All Hospitals 

Hospitals must establish structured ethics programs that are integrated into their governance 

frameworks. These should include the formation of ethics committees, ethics officers, and 

dedicated reporting mechanisms for patients and staff. Ethics programs must be empowered to 

investigate complaints, review treatment decisions, and recommend disciplinary or corrective 

actions. Such structures foster accountability and can serve as internal safeguards against unethical 

practices. 

 Mandate Regular Ethics Training for Healthcare Professionals 

Continuous professional development in medical ethics should be mandatory for all healthcare 

personnel. Training should go beyond theoretical principles to include case-based learning on 

informed consent, patient rights, data confidentiality, whistleblower protections, and conflict-of-

interest situations. Hospitals should also conduct scenario simulations to strengthen ethical 

decision-making under pressure. Medical licensing bodies should tie certification renewals to 

successful completion of these trainings. 
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 Introduce Transparent Billing and Consent Mechanisms 

Hospitals must be required to provide detailed, itemized bills and obtain fully informed consent 

before proceeding with any invasive or costly treatment. This includes explaining risks, 

alternatives, and likely outcomes in language understandable to patients and caregivers. Consent 

should be documented not merely as a formality but as a critical ethical and legal obligation. 

Independent patient advocates could be introduced within hospital settings to ensure that patients 

are fully aware of their rights. 

 Strengthen Regulatory Oversight and Legal Penalties 

Governmental health authorities must upgrade their regulatory frameworks to monitor ethical 

compliance more rigorously. Hospitals found engaging in fraudulent or exploitative behavior 

should face severe penalties, including license suspension, financial sanctions, and public listing. 

There must also be independent health ombudsman bodies that receive, investigate, and resolve 

patient complaints promptly and fairly. 

 Audit Public Health Insurance and Reimbursement Schemes 

Publicly funded health insurance programs must be protected from abuse through real-time audit 

systems and digital tracking of claims. Artificial intelligence tools can help flag unusual billing 

patterns and detect fraud. There should also be mechanisms for independent verification of 

procedures claimed under insurance schemes, with clear consequences for institutions found 

engaging in overcharging or fictitious billing. 

 Reorient Medical Education Toward Ethical Practice 

Medical and nursing schools must embed ethics deeply into the curriculum as a core competency, 

not an ancillary subject. Students should be taught to navigate real-life ethical dilemmas, confront 

institutional pressures, and develop a moral compass that resists unethical conduct. Moreover, 

residency programs should include modules on communication, empathy, and patient-centered 

care to nurture not just competent clinicians, but conscientious ones. 

 Implement Safe Staffing Ratios and Workforce Protections 

To minimize ethical breaches related to overwork and burnout, governments and hospital 

administrators must enforce safe staffing ratios, particularly in emergency and intensive care units. 

Legal mandates on duty hours, rest periods, and fair compensation should be strictly applied. 

Adequate staffing is not merely an operational concern—it is an ethical imperative that directly 

influences care quality and safety. 

 Promote Patient Empowerment and Rights Education 

Public awareness campaigns should educate patients about their healthcare rights, including their 

entitlement to clear communication, second opinions, and protection from exploitative billing. 

Empowered patients are less likely to be victimized and more likely to hold institutions 
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accountable. Hospitals should also visibly display patients’ rights charters and provide multilingual 

resources on navigating hospital procedures ethically. 

 Deploy Technology for Ethical Compliance and Accountability 

Smart technologies such as electronic audit trails, biometric verification at treatment points, and 

automated billing transparency tools can reduce human manipulation and fraud. Hospitals should 

invest in digital systems that not only improve efficiency but also reinforce ethical behavior. 

Cybersecurity standards must be enforced to protect patient data integrity and prevent misuse of 

electronic health records. 

 Foster a Culture of Ethical Leadership and Organizational Integrity 

Hospital leadership must commit to ethical excellence not just in policy but in practice. This 

includes modeling transparent decision-making, respecting staff feedback, and refusing to 

compromise on core values for financial gain. Ethical leadership should be evaluated as a key 

performance metric for administrators. Only when ethics are prioritized at the highest levels can 

the entire organization follow suit in restoring public trust. 

6. CONCLUSION 

The findings of this study reveal a pressing ethical crisis in modern hospital systems, particularly those 

operating under corporate or profit-driven models. Despite the existence of well-established medical 

ethics frameworks, the practical application of these principles is often absent in daily clinical operations. 

This disconnect between theory and practice has profound implications, not only for the quality of care 

but for public trust in the healthcare system. From unnecessary procedures to fraudulent billing and lack 

of informed consent, the institutional behaviors identified throughout this research endanger patient 

welfare and erode the moral foundations of medicine. 

One of the most concerning revelations is the normalization of unethical practices, which have become 

deeply embedded in hospital culture. Driven by financial incentives and compounded by weak regulation, 

healthcare institutions often place profitability above patient safety. This culture trickles down to 

healthcare workers who, under pressure to meet institutional targets, may compromise ethical standards 

even when aware of the risks involved. The commercialization of healthcare has led to a loss of 

compassion, empathy, and professional integrity, shifting the system away from its original humanitarian 

mission. 

Moreover, the study underscores that ethical breaches are not solely the result of individual misconduct 

but stem from systemic failures. These include inadequate ethics education, poor leadership, insufficient 

regulatory oversight, and overburdened staff. Addressing these issues requires a holistic approach that 

integrates legal reform, education, accountability mechanisms, and technological safeguards. Ethical 

violations cannot be effectively curbed through isolated interventions; they demand a structural 

transformation of the entire healthcare ecosystem. 

Restoring ethical standards in hospital care is essential not only for protecting individual patients but for 

preserving the credibility and functionality of healthcare systems worldwide. When ethics are 

compromised, the consequences go beyond poor health outcomes—they include increased litigation, 

deteriorating public health, and growing inequalities in access to care. Hospitals must move away from 
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models that treat patients as revenue sources and return to the core values of medicine: beneficence, non-

maleficence, autonomy, and justice. 

In conclusion, the path toward an ethical healthcare system requires sustained commitment from all 

stakeholders—medical professionals, administrators, regulators, educators, and the public. Hospitals 

must lead by example, embedding ethics at the heart of their operations and creating environments where 

ethical behavior is expected, rewarded, and protected. Only then can we ensure that hospitals remain 

places of healing, safety, and dignity for all who walk through their doors. 
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ABSTRACT 

Abortion rights in the MENA region remain a deeply contested and 

complex issue, shaped by a confluence of religious doctrines, patriarchal 

norms, restrictive legal frameworks, and political conservatism. While a 

few countries like Tunisia have taken progressive steps toward legalizing 

abortion, the majority impose severe restrictions, often criminalizing the 

practice and endangering women's health and autonomy. This paper 

explores the legal, social, and ethical dimensions of abortion across the 

region, highlighting the impact of religious interpretations, state policies, 

and grassroots movements. By examining regional variations and 

comparing them with global trends, the study underscores the urgent need 

for comprehensive reproductive health reforms that respect women’s 

rights, prioritize public health, and reconcile tradition with modern human 

rights standards. 

  

1. INTRODUCTION AND OBJECTIVES 

he issue of abortion rights has long been a point of global contention, reflecting deeper societal 

values around gender, morality, autonomy, and life itself. While many regions of the world have 

progressively moved toward liberalizing abortion laws in the name of public health and women’s 

rights, the Middle East and North Africa (MENA) region presents a stark contrast. Here, abortion remains 

heavily restricted or outright criminalized in most countries, forcing women into unsafe, underground 

procedures that pose serious health risks. These legal barriers do not eliminate the demand for abortion 

but instead push it into unregulated and dangerous spaces. 

The complexity of abortion in the MENA region stems largely from the entanglement of religious beliefs, 

political ideologies, and traditional social norms. Predominantly influenced by Islamic jurisprudence—

both Sunni and Shia—many MENA countries frame abortion through the lens of religious morality rather 

than individual rights or medical necessity. Additionally, conservative cultural attitudes and patriarchal 

structures reinforce the stigmatization of abortion, often portraying it as a moral failing rather than a 
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personal or medical choice. Even where religious texts allow for certain exceptions, political regimes 

and legal codes often adopt more rigid interpretations, limiting access in practical terms. 

However, the region is far from monolithic. Tunisia stands out as a progressive exception, having 

legalized abortion since the 1970s, while other countries like Morocco and Lebanon have seen growing 

civil society efforts pushing for reform. These differences reflect not only varying political landscapes 

but also differing colonial legacies, legal traditions, and degrees of civic engagement. The role of 

international human rights organizations and feminist movements has become increasingly important, 

bringing abortion rights into broader discussions about bodily autonomy, gender equality, and public 

health in the Arab world. 

This paper aims to analyze abortion rights across the MENA region from a multidimensional perspective. 

It will examine the legal frameworks in selected countries, evaluate the role of religious and cultural 

norms, assess public health outcomes, and explore the activities of grassroots and international 

movements advocating for reform. By adopting a comparative approach, the research will highlight both 

the shared challenges and the unique national contexts that shape reproductive rights in the region. 

Ultimately, this study seeks to contribute to the growing discourse on women's rights in the MENA 

region by emphasizing the urgent need for legal, social, and political reforms. Recognizing the 

intersection of religion, law, and health, the paper will argue that advancing abortion rights is not merely 

a question of liberalization but of justice, dignity, and respect for women’s bodily autonomy in a region 

undergoing complex and often contradictory transformations. 

2. LEGAL FRAMEWORKS ACROSS THE MENA REGION 

The legal frameworks governing abortion across the Middle East and North Africa (MENA) region are 

among the most restrictive in the world. While laws vary between countries, the general trend is toward 

criminalization, with abortion permitted only under narrow exceptions—typically when the life of the 

mother is at risk. This legal rigidity stems from a mixture of religious interpretations, colonial legal 

legacies, and deeply rooted sociopolitical conservatism. In many countries, both the woman seeking an 

abortion and the provider can face harsh penalties, including imprisonment and professional sanctions. 

In countries like Egypt, abortion is criminalized under the penal code unless it is necessary to save the 

life of the mother. Even in life-threatening cases, access is not guaranteed, as the law lacks clear 

procedural guidelines, leaving doctors hesitant to act for fear of legal consequences. This ambiguity 

drives many women toward unsafe, clandestine procedures. Egypt’s abortion laws are inherited from the 

French legal system, which historically influenced much of North Africa and the Levant, reinforcing 

punitive approaches to abortion. 

Lebanon, despite being one of the more socially liberal countries in the region, maintains a legal stance 

that is highly restrictive. Abortion is illegal under Articles 539–546 of the Lebanese Penal Code except 

to save the mother’s life. However, in practice, the enforcement of these laws is inconsistent. Abortions 

are often accessible in private clinics for those who can afford them, but remain out of reach for poorer 

women, especially refugees. This duality creates a de facto system of reproductive inequality based on 

wealth and class. 
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In contrast, Tunisia is the only country in the Arab world where abortion is legal on demand during the 

first trimester, thanks to reforms passed in 1973 under President Habib Bourguiba. The law permits 

abortions up to 12 weeks without conditions, and after that point if the woman’s health is at risk or in 

cases of fetal impairment. This progressive stance has made Tunisia a rare example in the region of 

aligning reproductive law with international human rights norms. Nevertheless, women in rural areas 

still face barriers in accessing safe procedures due to poor healthcare infrastructure and lingering stigma. 

Morocco presents a more nuanced case. For decades, abortion was legal only to save the life of the 

mother. However, growing public discourse and advocacy, especially following high-profile cases of 

unsafe abortions, prompted legal reconsideration. In 2015, the Moroccan king authorized reforms to 

allow abortion in cases of rape, incest, fetal malformation, and maternal mental health risk. While these 

reforms are more progressive than most of the region, they are still pending full implementation, and 

procedural hurdles remain significant. 

In the Gulf states, including Saudi Arabia, Qatar, and Kuwait, abortion is heavily criminalized, though 

exceptions are sometimes made when the mother's life is endangered. In Saudi Arabia, abortion may be 

permitted up to four months of gestation if the pregnancy poses a significant risk to the woman’s physical 

or mental health. However, such exceptions require approval from multiple medical professionals and 

are subject to the discretion of religious authorities, making access extremely limited. The influence of 

Wahhabi interpretations of Islamic law contributes to the rigidity of these frameworks. 

Iran, a Shia-majority country, permits abortion under strict conditions, primarily when the fetus has 

severe abnormalities or the mother’s life is in danger. Iranian law underwent notable reform in 2005 with 

the passage of legislation allowing abortion before 19 weeks in cases of fetal impairment, provided that 

a medical board approves the procedure. While this appears progressive compared to Sunni-majority 

nations, the process remains bureaucratic and opaque, discouraging many from pursuing legal abortions. 

Additionally, recent political shifts in Iran have threatened to roll back these modest gains. 

In Algeria and Sudan, abortion laws are similarly restrictive and criminalized except when the mother’s 

life is at risk. In Algeria, the penal code penalizes both women and practitioners involved in abortion 

procedures. Sudan enforces strict Islamic law, and abortion is generally illegal unless necessary to save 

the woman’s life or, in rare cases, when pregnancy results from rape—a provision primarily applied to 

conflict zones like Darfur, but with limited implementation. The laws in both countries serve as tools of 

control over women’s reproductive choices, deeply rooted in state and religious ideologies. 

Despite the overall restrictive landscape, there is growing advocacy across the region for reform. Civil 

society organizations, women's rights groups, and some legal scholars are increasingly calling for the 

decriminalization of abortion and for policies that align with international human rights standards. Legal 

reform, however, is often slow and contentious, as it requires confronting both deeply entrenched 

religious doctrines and authoritarian political structures resistant to social change. In many MENA 

countries, any attempt to liberalize abortion laws is framed as an attack on national or religious identity, 

further complicating reform efforts. 

Ultimately, the legal frameworks on abortion in the MENA region reflect broader societal dynamics 

concerning women’s rights, religious authority, and political control. Where laws are silent, ambiguous, 

or restrictive, the burden falls disproportionately on women—especially the poor and marginalized—

who must navigate a system that denies them autonomy over their bodies. Understanding these legal 

structures is essential not only for assessing reproductive health in the region but also for situating 

abortion rights within the larger struggle for gender equality and civil liberties in the Arab and Islamic 

world. 
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A comparative table summarizing the legal status of abortion in selected MENA countries, based on key 

criteria: legality, exceptions allowed, penalties, and accessibility, is shown in Table 1. 

Table 1 
Legal Status of Abortion in Selected MENA Countries 

 

Country Legal Status 

of Abortion 

Exceptions Allowed Penalties Access & Enforcement 

Tunisia Legal on 

demand (up to 

12 weeks) 

No conditions first 

trimester; 

health/life/fetal anomaly 

after 

None for legal 

abortions 

Relatively accessible, 

especially in urban centers 

Egypt Illegal To save the mother's life Imprisonment for both 

woman and provider 

Highly restricted; unsafe 

abortions common 

Lebanon Illegal To save the mother's life 6 months to 3 years 

for woman; up to 5 

years for doctor 

Enforced inconsistently; 

private clinics offer illegal 

access 

Morocco Illegal (reforms 

pending) 

Life risk, rape, incest, 

fetal anomaly, mental 

health (proposed) 

Up to 2 years in prison 

for illegal abortions 

Limited access; awaiting 

implementation of 

reforms 

Saudi 

Arabia 

Illegal (highly 

restricted) 

Life risk, serious fetal 

anomaly (within 4 

months), rape (rare) 

Harsh; includes fines 

and jail time 

Requires 

medical/religious 

approval; highly limited 

Iran Illegal with 

exceptions 

Life risk, fetal anomaly 

(before 19 weeks, with 

approval) 

Prison or fines if 

unapproved 

Somewhat accessible if 

conditions are met 

Algeria Illegal To save the mother's life Up to 5 years 

imprisonment 

Very limited; access 

nearly impossible without 

authorization 

Sudan Illegal Life risk, rape (rare and 

limited to conflict zones) 

Harsh criminal 

penalties 

Enforcement tied to strict 

Islamic law 

Kuwait Illegal Life risk Imprisonment and 

professional sanctions 

Access restricted; requires 

multiple medical 

approvals 

Qatar Illegal Life risk (with strict 

guidelines) 

Up to 5 years in prison Highly regulated and 

bureaucratic 

3. RELIGIOUS AND CULTURAL INFLUENCES 

Religion plays a foundational role in shaping abortion laws and societal attitudes across the MENA 

region. Predominantly Islamic, the region’s interpretations of Sharia (Islamic law) have significantly 

influenced the criminalization or restriction of abortion in most countries. Although the Qur’an does not 

explicitly mention abortion, Islamic scholars have historically debated the issue based on interpretations 

of when life or "ensoulment" begins—usually believed to occur at 120 days of gestation. Yet despite this 

scholarly nuance, most contemporary Islamic legal frameworks in MENA adopt highly restrictive views, 

reflecting conservative interpretations rather than the full spectrum of Islamic thought. 

Sunni and Shia traditions, the two main branches of Islam, offer differing stances on abortion. In Sunni-

majority countries like Egypt, Saudi Arabia, and Morocco, the dominant opinion prohibits abortion 

unless the mother’s life is in danger, though some schools allow exceptions for rape or severe fetal 

anomalies before ensoulment. Shia-majority Iran, meanwhile, has shown comparatively more openness 

to permitting abortion in cases of fetal deformity or when the mother’s health is threatened, although 
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strict medical and religious approvals are required. These differences illustrate how religious doctrine is 

not monolithic, and that state interpretation plays a large role in policy formulation. 

Despite room for religious flexibility, conservative cultural norms and patriarchal values often override 

more lenient religious interpretations. In many MENA societies, a woman’s reproductive capacity is 

closely tied to her social value, family honor, and communal expectations. This patriarchal framework 

sees motherhood as a duty and abortion as a deviant act that challenges traditional gender roles. Even 

where abortion may be permissible by religious law, the cultural stigma attached to it acts as a powerful 

deterrent, discouraging women from seeking even lawful terminations. 

In many cases, honor culture intersects with religious belief to intensify the taboo around abortion, 

particularly when it involves unmarried women. An unintended pregnancy outside of marriage can lead 

to social ostracism, violence, or even honor killings in extreme cases. Thus, abortion is not merely a 

medical or legal issue in the MENA region but one that is heavily entangled in communal morality and 

social reputation. This drives many women to seek unsafe, clandestine abortions, risking their health and 

lives to avoid social disgrace. 

Christian communities in the MENA region, such as those in Lebanon, Egypt, and Syria, are also 

influenced by religious teachings that generally oppose abortion. The Catholic and Orthodox Churches 

both uphold pro-life doctrines, viewing abortion as morally impermissible under most circumstances. 

These stances contribute to the conservative legal environments in countries with sizable Christian 

populations, where religious influence often crosses into state legislation or public discourse, reinforcing 

anti-abortion sentiment across religious divides. 

Religious authorities—such as muftis, imams, and clerical councils—hold considerable sway over public 

opinion and policy. Their interpretations and fatwas can either open space for reform or reinforce 

restrictive norms. In Tunisia, for example, religious leaders were relatively silent or cooperative during 

the liberalization of abortion laws, allowing secular governance to take precedence. Conversely, in Saudi 

Arabia or Sudan, religious authorities actively shape abortion policies through strict Islamic 

interpretations that frame abortion as a sin unless absolutely necessary. 

Religious discourse is also politicized in the region, often used by ruling regimes to bolster their 

legitimacy among conservative populations. Governments sometimes appeal to religious orthodoxy as a 

tool of political control, using the sanctity of life to suppress debates around women's rights and bodily 

autonomy. This politicization hinders reform efforts, as challenging abortion laws is portrayed not just 

as a legal issue but as an attack on national or religious identity. 

In recent years, however, some religious scholars and feminist theologians have begun to challenge rigid 

interpretations by arguing for more compassionate, context-sensitive approaches to abortion. These 

voices stress the importance of women's mental and physical well-being, poverty, and sexual violence as 

valid grounds for abortion within Islamic ethics. Such reinterpretations advocate for ijtihad (independent 

reasoning), encouraging dynamic jurisprudence that responds to contemporary social realities. 

Despite these emerging perspectives, popular culture and media in the region often reinforce the stigma 

rather than question it. Abortion is rarely discussed openly, and when it is portrayed in films, TV, or 

literature, it is typically depicted as shameful or tragic. This lack of representation contributes to 

widespread misinformation and moral panic, deterring open dialogue and education about reproductive 

health and rights. 
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In summary, religious and cultural influences on abortion in the MENA region form a powerful matrix 

of control over women’s reproductive choices. While Islamic teachings are not inherently inflexible, 

their political and cultural interpretations often skew toward restriction. When combined with patriarchal 

honor codes and conservative religious discourse, these influences create a deeply hostile environment 

for reproductive autonomy. Reforming abortion rights, therefore, requires not only legal change but also 

a broader cultural and theological shift toward recognizing the moral agency and dignity of women. 

4. PUBLIC HEALTH AND SOCIAL IMPLICATIONS 

Restrictive abortion laws in the MENA region have significant and often devastating consequences for 

public health. In countries where abortion is criminalized or heavily restricted, many women turn to 

unsafe methods that endanger their lives and long-term health. These procedures, often performed in 

unsanitary conditions by unlicensed individuals, contribute to high rates of maternal morbidity and 

mortality. The World Health Organization consistently identifies unsafe abortion as one of the leading 

causes of preventable maternal death worldwide, and the MENA region is no exception. 

Women in poor and rural communities are disproportionately affected by these restrictions. In many 

MENA countries, wealthier women can access discreet, often illegal but relatively safe abortions through 

private clinics, while lower-income women are forced to seek dangerous alternatives or carry unwanted 

pregnancies to term. This creates a deeply inequitable healthcare landscape where reproductive autonomy 

is reserved for the privileged, and the poor bear the brunt of restrictive policies. 

The impact on mental health is equally severe. Women denied abortion services may suffer from chronic 

psychological distress, especially when pregnancies result from rape, incest, or abusive relationships. 

The burden is compounded by cultural shame, fear of legal prosecution, and the lack of mental health 

support systems in much of the region. In cases where women are forced to carry pregnancies under 

traumatic conditions, the long-term psychological damage can be profound and enduring. 

Public health systems across the MENA region often lack comprehensive reproductive health services, 

including access to contraception, family planning education, and post-abortion care. The stigma 

surrounding abortion deters even trained healthcare professionals from offering care or information, 

further restricting women’s options. As a result, many women remain unaware of safer alternatives or do 

not seek help until complications arise—by which point it may be too late. 

Young women and adolescents are especially vulnerable in this environment. With little access to sex 

education and social taboos surrounding premarital sexuality, teenage girls who become pregnant face 

not only physical risks but also social exile. In some cases, young women are coerced into unsafe 

abortions or forced into early marriage to “legitimize” a pregnancy. The lack of legal protections and 

youth-centered reproductive services intensifies their exposure to exploitation and harm. 

Refugee and displaced women in conflict zones face an even more precarious situation. In Lebanon, 

Jordan, and other countries hosting large numbers of Syrian or Palestinian refugees, reproductive 

healthcare is severely limited, and abortion is often entirely inaccessible. Humanitarian settings are 

marked by resource scarcity, insecurity, and cultural sensitivity, leaving reproductive health needs 

dangerously unmet. The consequences are higher maternal death rates, untreated complications, and 

increased vulnerability to sexual violence. 
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There is also a public health cost to society at large. Treating the complications of unsafe abortions places 

a heavy burden on already strained healthcare systems. Hospital admissions for hemorrhages, infections, 

infertility, and other consequences of botched abortions consume medical resources that could otherwise 

be used for preventative care. In contrast, countries that provide safe and legal abortion services often 

see improved maternal health outcomes and reduced long-term healthcare costs. 

Socially, restrictive abortion environments reinforce gender inequality by denying women agency over 

their bodies and life choices. When states dictate reproductive decisions, women’s roles are confined to 

motherhood and family service, excluding them from broader participation in society, education, and the 

workforce. This perpetuates cycles of poverty, dependency, and social disempowerment, particularly in 

contexts where women already face legal and cultural discrimination. 

Furthermore, the legal threat posed by criminalized abortion contributes to a culture of silence, 

misinformation, and fear. Women who have undergone abortions are often unwilling to share their 

experiences, even anonymously, and healthcare providers may avoid offering necessary services for fear 

of prosecution. This atmosphere prevents open public debate, hinders the collection of accurate health 

data, and undermines the ability of states to design informed reproductive health policies. 

In conclusion, the public health and social implications of restrictive abortion laws in the MENA region 

are severe, widespread, and deeply gendered. Unsafe abortion practices, inequitable access to care, 

psychological trauma, and systemic healthcare burdens all point to a crisis that extends far beyond 

individual moral or religious beliefs. Addressing these challenges requires not only legal reform but also 

comprehensive investments in education, health infrastructure, and women’s empowerment, ensuring 

that reproductive rights are seen not as a taboo, but as a vital component of public health and human 

dignity. 

A bar chart showing the estimated percentage of unsafe abortions in selected MENA countries is shown 

in Figure 1. 

Figure 1 
Unsafe Abortions (%) in Selected MENA Countries 
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While the numbers are illustrative (based on public health trends and reports), they highlight the stark 

disparities: 

 Tunisia has the lowest rate due to legal and accessible abortion services. 

 Saudi Arabia, Egypt, and Morocco show significantly higher rates, reflecting restrictive laws 

and limited access. 

 Iran and Lebanon fall in between, with some legal exceptions or access for the wealthy but 

persistent barriers for most women. 

5. POLITICAL DYNAMICS AND WOMEN’S RIGHTS MOVEMENTS 

The political landscape in the MENA region plays a critical role in shaping abortion laws and access. 

Most governments in the region maintain centralized, authoritarian control and often use social issues—

particularly those related to women’s rights—as tools for reinforcing national identity and public 

morality. Abortion, as one of the most sensitive and polarizing topics, is rarely debated openly in political 

spheres. Instead, it is tightly regulated under the guise of protecting religious values and traditional family 

structures, which in turn suppresses reformist agendas. 

Many regimes in the MENA region rely on a strategy of religious-nationalist alliance, where maintaining 

the status quo on issues like abortion helps them appease conservative religious establishments. In Egypt, 

for example, successive governments have been reluctant to amend abortion laws for fear of backlash 

from Al-Azhar, the Sunni world’s most influential Islamic institution. In Saudi Arabia, the monarchy 

governs through a strict interpretation of Wahhabi Islam, where political liberalization on reproductive 

rights would threaten its theological foundations and risk alienating key religious constituencies. 

The politicization of abortion is also evident in how it is tied to issues of population control and state 

interest. In countries like Iran, abortion policy has shifted with political needs. During the 1980s and 

1990s, the Iranian government promoted family planning and allowed some abortion exceptions to curb 

population growth. More recently, however, as the regime pushes pro-natalist policies to boost the birth 

rate, it has sought to tighten abortion access, demonstrating how women's bodies can be treated as 

instruments of state demographic goals rather than autonomous individuals. 

In contrast, Tunisia stands out as an exceptional case where abortion was legalized early on, not due to a 

grassroots movement but as part of a top-down modernization policy by President Habib Bourguiba. His 

regime sought to secularize the country and promote women’s rights as symbols of progress and state 

legitimacy. Although Tunisia remains an anomaly in the region, its experience illustrates that political 

will, when aligned with progressive values, can result in significant reproductive rights reforms even in 

predominantly Muslim societies. 

Despite restrictive governments, women’s rights movements across the MENA region have been 

persistent and increasingly vocal. From Morocco to Lebanon, feminist organizations, civil society 

activists, lawyers, and journalists have challenged abortion laws by exposing their human cost. These 

movements often frame abortion not solely as a matter of choice, but as a public health issue, a human 

rights concern, and a question of social justice—strategies designed to navigate the political and religious 

sensitivities of their societies. 
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In Morocco, the advocacy efforts of civil society organizations were instrumental in pushing the 

monarchy to propose reforms in 2015. Led by activists, legal scholars, and medical professionals, the 

movement highlighted the dangers of unsafe abortions and called for exceptions in cases of rape, incest, 

and fetal deformity. Though the reforms have not been fully implemented, they represent a significant 

shift in public discourse and political acknowledgment of the issue. This shows that sustained advocacy 

can influence even monarchic regimes when backed by public concern and expert testimony. 

Lebanon, with its more pluralistic and open society, has also seen a growing number of women’s rights 

groups raise the issue of abortion. These organizations often operate in a complex political environment 

marked by sectarianism, patriarchy, and economic collapse. While legislative reform remains unlikely in 

the near term, feminist voices in Lebanon have succeeded in bringing abortion into public debate, 

challenging religious taboos, and offering informal support networks for women in need. The presence 

of media, academia, and civil society gives Lebanese activists tools that are less accessible in more 

repressive states. 

At the regional level, transnational feminist networks and international NGOs have played a supporting 

role in amplifying local voices and pressuring governments through international human rights 

mechanisms. Reports from groups like Amnesty International and Human Rights Watch have brought 

global attention to the dangers of criminalized abortion, while UN agencies continue to advocate for 

sexual and reproductive health rights as fundamental to development and gender equality. 

Nonetheless, women’s rights movements in the MENA region face considerable challenges and risks. 

Activists often face legal harassment, social backlash, and limited funding. In many countries, NGOs are 

subject to heavy surveillance and must operate within strict parameters to avoid being labeled as threats 

to national security or religious values. The criminalization of abortion also limits their ability to provide 

direct services or support without risking legal repercussions, further complicating efforts to organize or 

mobilize. 

In summary, the political dynamics surrounding abortion in the MENA region reflect broader patterns of 

authoritarianism, religious influence, and gender control. Yet within these constraints, women’s rights 

movements continue to resist, adapt, and advocate for reform. Their efforts—though incremental—are 

reshaping the public narrative, challenging silence and stigma, and laying the groundwork for future legal 

and cultural change. True progress will require not only changes in law but shifts in political will, public 

discourse, and the empowerment of women as equal citizens across the region. 

6. COMPARATIVE AND REGIONAL PERSPECTIVES 

Abortion laws and practices across the MENA region vary considerably, shaped by a complex blend of 

religion, colonial legal legacies, political ideologies, and socioeconomic factors. Despite some shared 

cultural and religious foundations, countries within the region have adopted markedly different 

approaches to abortion, making regional comparison essential for understanding the full picture. While 

most MENA countries heavily restrict or criminalize abortion, exceptions like Tunisia illustrate that 

liberal abortion policy is possible even in predominantly Muslim societies. 

North Africa shows greater diversity and relative openness compared to the Gulf region. Tunisia leads 

with one of the most liberal abortion laws in the Global South, legalizing abortion on request during the 

first trimester since 1973. Algeria and Morocco, on the other hand, retain colonial-era penal codes that 

criminalize abortion, though Morocco has proposed reforms in recent years to allow limited exceptions. 



 

 

World Safety Journal (WSJ) Vol. XXXIV, No 2 Page 60 

   

 

https://doi.org/10.5281/zenodo.15854596 

 

The presence of post-colonial secular legal traditions and stronger civil society engagement in North 

Africa contributes to these internal differences. 

In contrast, the Gulf countries, such as Saudi Arabia, the United Arab Emirates, and Qatar, maintain 

some of the most restrictive abortion laws in the region. These nations derive their legal systems 

predominantly from Islamic jurisprudence, particularly Hanbali or Maliki schools of thought, which 

allow abortion only when the mother’s life is at risk, and occasionally for severe fetal anomalies before 

120 days of gestation. The strong presence of religious institutions in governance makes legal reform in 

these countries particularly difficult. 

The Levant region, including countries like Lebanon, Jordan, and Syria, offers a mixed picture. Lebanon 

has a relatively open society, yet abortion remains illegal except to save a woman’s life. Enforcement, 

however, is often inconsistent, and access through private medical networks is common among the elite. 

Jordan has made minor reforms, allowing abortion in cases of rape or incest for unmarried women in 

limited circumstances, particularly in refugee settings. The region’s sectarian political structures and 

social conservatism slow progress despite active feminist advocacy. 

Iran provides an interesting Shia-majority counterpoint to its Sunni neighbors. While abortion is 

restricted, Iran has a more formalized process for legal abortions in cases of fetal impairment and risk to 

the mother’s life. A medical board must approve the procedure, and it must be done before 19 weeks of 

gestation. These policies emerged during Iran’s family planning era and reflect how reproductive policy 

can shift based on political strategy. However, recent pro-natalist shifts under conservative leadership 

threaten to reverse some of these provisions. 

When compared globally, MENA countries generally fall behind in terms of reproductive freedom. 

According to the Guttmacher Institute and other global monitoring bodies, regions like Latin America 

and parts of Africa—despite strong religious influences—have recently made strides toward liberalizing 

abortion laws, often following constitutional court rulings or widespread feminist mobilizations. In 

contrast, most MENA countries remain resistant to change, reflecting the region's authoritarian 

governance, limited judicial independence, and religious entrenchment in lawmaking. 

That said, not all religious-majority countries are uniformly restrictive. For instance, Turkey—a Muslim-

majority country outside the Arab world—permits abortion up to ten weeks of gestation and has 

integrated family planning into its public healthcare system. This underscores the point that religious 

identity alone does not determine abortion policy; rather, state ideology, legal history, and civic 

engagement play crucial roles. Tunisia’s liberal abortion law, passed before Roe v. Wade in the U.S., is 

another reminder of how context and political will can transcend religious assumptions. 

Across the MENA region, the legal inconsistency of abortion laws mirrors a deeper socioeconomic 

divide. Urban centers may provide clandestine or even semi-legal abortion services, especially for 

wealthier women, while rural areas and marginalized communities suffer from lack of access. Refugees, 

internally displaced women, and undocumented migrants face the most severe barriers, as they navigate 

not only restrictive laws but also xenophobia, poverty, and violence. These disparities are further widened 

by uneven healthcare systems and lack of sexual education. 

Despite these challenges, a growing regional discourse is beginning to emerge, propelled by feminist 

scholars, medical professionals, and youth activists who are networking across borders. Conferences, 

joint research projects, and online campaigns are helping to build solidarity and share strategies among 

MENA countries. This transnational awareness allows reformists to learn from Tunisia’s model, 
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Morocco’s advocacy tactics, or even Iran’s bureaucratic procedures, adapting them to their own national 

contexts. 

In conclusion, comparative and regional perspectives reveal that abortion in the MENA region is not 

governed by a single religious or cultural logic but by a complex web of historical, political, and 

socioeconomic variables. The variation across countries demonstrates that change is possible, especially 

where civil society is active and governments are willing to prioritize public health and gender equity. 

For real progress, however, regional collaboration and localized reform must go hand in hand with global 

solidarity and pressure to ensure reproductive justice across the Arab and Islamic world. 

A comparative table summarizing the abortion policy status across the MENA region is shown in Table 

2. 

Table 2 
Abortion Policy Status Across the MENA Region  

 

Country Policy Status Legality Notable Notes 

Tunisia Liberal Legal on request up to 12 

weeks 

Progressive law since 1973; publicly 

funded procedures 

Turkey Liberal Legal up to 10 weeks Secular legacy; accessible in urban 

areas 

Iran Conditional Permitted for fetal 

anomalies, life risk 

Requires approval from medical 

board 

Morocco Reforming Restricted, reforms 

proposed 

Exceptions proposed for rape, 

incest, fetal deformities 

Lebanon Restricted Illegal except to save the 

mother’s life 

Private access possible for wealthy; 

civil society active 

Egypt Restricted Illegal except for life-

threatening cases 

Strong religious influence; unsafe 

abortions common 

Jordan Restricted Illegal with narrow 

exceptions 

Exceptions allowed for rape/incest 

in rare refugee contexts 

Saudi Arabia Highly 

Restricted 

Life risk or serious fetal 

issues before 4 mo 

Religious oversight; tightly 

controlled and rare access 

UAE, Qatar, Kuwait Highly 

Restricted 

Life risk only Bureaucratic procedures; access 

extremely limited 

Algeria, Libya, Syria, 

Iraq, Yemen, Sudan 

Restricted Life risk only Colonial penal codes remain in 

place; access extremely limited 

Israel Liberal Legal with committee 

approval 

Unique among regional countries; 

abortion widely accessible 

7. ETHICAL AND PHILOSOPHICAL CONSIDERATIONS 

The ethics of abortion remain deeply contested across cultures, and the MENA region is no exception. 

At the heart of the debate lies a fundamental moral question: when does human life begin, and what rights 

does it entail? The answer varies widely depending on religious belief, philosophical reasoning, and 

cultural context. While secular ethics often emphasize individual autonomy, bodily integrity, and the 

minimization of suffering, religious and traditional perspectives in the MENA region tend to prioritize 

the sanctity of life from conception—or at least early fetal development—leading to profound ethical 

tensions. 
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Islamic ethics, which influence many MENA legal systems, offer a nuanced but ultimately conservative 

view. Most Islamic scholars agree that the fetus becomes fully human at the point of ensoulment, 

traditionally believed to occur at 120 days of gestation. Before this point, some interpretations permit 

abortion under specific circumstances, such as rape or fetal abnormality. However, in practice, these 

more flexible interpretations are often disregarded in favor of rigid, absolutist applications that treat 

abortion as ethically equivalent to murder. This selective application illustrates the politicization of 

religious ethics and the marginalization of interpretive pluralism. 

From a secular moral perspective, especially within human rights discourse, bodily autonomy is a 

cornerstone principle. Ethical arguments in favor of legal abortion assert that a woman has the right to 

make decisions about her own body without state interference. This includes the right to terminate a 

pregnancy, especially when continuation would cause physical, psychological, or social harm. In the 

MENA context, where women's autonomy is frequently constrained by patriarchal systems, this ethical 

perspective challenges not only abortion laws but also broader structures of gender inequality. 

Another important ethical lens is the utilitarian approach, which evaluates the morality of abortion based 

on its consequences. From this perspective, the suffering caused by forced pregnancies—particularly in 

cases of rape, incest, or fetal deformities—far outweighs the moral cost of terminating an early-stage 

pregnancy. Moreover, unsafe abortions resulting from legal bans pose grave public health risks, leading 

to preventable deaths and injuries. Thus, restricting abortion can be seen as ethically indefensible because 

it increases human suffering rather than reducing it. 

In contrast, deontological ethics, which emphasize adherence to moral rules regardless of consequences, 

often underlie conservative arguments against abortion. Many opponents of abortion argue that life is 

sacred from the moment of conception and that terminating a fetus violates an absolute moral duty to 

protect the innocent. These views are often rooted in religious or metaphysical beliefs about the soul and 

divine will. In the MENA region, where religious frameworks hold strong societal sway, deontological 

thinking often dominates public discourse on abortion. 

The tension between communitarian ethics and individual rights also plays out in the abortion debate. In 

many MENA societies, community values, family honor, and collective morality often take precedence 

over individual choice. A woman seeking an abortion is not seen as an autonomous actor making a 

personal health decision, but as someone threatening communal order or family reputation. This ethical 

framework often justifies coercion, secrecy, and even violence against women who defy social 

expectations. 

Feminist ethics, on the other hand, center the lived experiences of women, especially those marginalized 

by poverty, violence, or systemic oppression. Feminist philosophers argue that ethical debates on 

abortion must account for the context of women's lives—the social pressures, economic burdens, and 

emotional trauma that often accompany unintended pregnancies. In the MENA region, where women 

may lack legal protections or access to healthcare, denying abortion is not just unethical but a form of 

structural violence that targets the most vulnerable. 

There is also an ethical discussion surrounding the fetus itself: what moral status should it have, and how 

should its potential life be balanced against the rights and well-being of the mother? Philosophers differ 

on whether a fetus is a "person" with moral rights or a potential life whose value increases with 

gestational development. In many MENA abortion laws, the fetus is granted nearly full moral status from 

conception, often at the expense of the woman’s health and rights—a position increasingly challenged 

by global bioethics. 



 

 

World Safety Journal (WSJ) Vol. XXXIV, No 2 Page 63 

   

 

https://doi.org/10.5281/zenodo.15854596 

 

Moreover, ethical relativism poses an ongoing dilemma: should abortion laws and ethics be judged by 

universal standards or cultural specificity? While international human rights frameworks advocate for 

reproductive freedom as a universal right, many MENA states resist such claims, arguing that abortion 

contradicts their moral and religious values. The challenge, then, is to promote ethical reflection that 

respects cultural contexts while still upholding core principles of justice, autonomy, and dignity. 

In conclusion, the ethical and philosophical debates surrounding abortion in the MENA region reflect a 

clash of values—between tradition and modernity, religion and secularism, community and individual, 

duty and compassion. These tensions are not easily resolved, but they must be openly addressed if the 

region is to move toward more humane and equitable reproductive policies. Ethical discourse, informed 

by lived realities and guided by empathy and justice, has the potential to bridge divides and shape a more 

inclusive future for women's health and rights in the Arab and Islamic world. 

8. RECOMMENDATIONS AND POLICY DIRECTIONS 

To address the multifaceted crisis of abortion rights in the MENA region, it is essential to adopt a set of 

comprehensive, evidence-based policy recommendations. These must balance public health priorities, 

human rights principles, religious sensitivities, and social realities. The first and most urgent 

recommendation is the decriminalization of abortion, at least in cases involving rape, incest, threats to 

the woman’s life or health, and severe fetal anomalies. This legal reform would significantly reduce 

unsafe abortions and prevent thousands of avoidable deaths and complications each year. 

Secondly, governments must establish clear medical guidelines and protocols for legal abortions where 

they are already permitted. In many MENA countries, legal ambiguities discourage doctors from 

performing even allowed procedures due to fear of legal repercussions. Creating standardized, 

confidential, and transparent medical pathways—especially for cases involving fetal deformity or mental 

health risks—would protect both patients and providers and ensure ethical and safe care. 

Another critical step is the integration of reproductive health into national healthcare systems. This 

includes ensuring access to family planning services, contraception, safe abortion where permitted, and 

post-abortion care. Public hospitals, especially in rural or marginalized areas, should be equipped with 

trained personnel and medical infrastructure. Governments should also subsidize reproductive services 

to prevent economic inequality from determining access to care. 

In parallel, comprehensive sexuality education must be implemented in schools and community centers. 

Misinformation and stigma surrounding abortion are often rooted in ignorance. Educating young people 

about reproductive health, consent, contraception, and responsible sexual behavior not only prevents 

unintended pregnancies but also fosters a more informed and empathetic society. Educational programs 

should be culturally sensitive but also grounded in scientific fact and human rights standards. 

Efforts should also be made to engage religious and community leaders in open, constructive dialogue. 

Rather than confronting religious norms head-on, reformers should draw upon more flexible 

interpretations within Islamic jurisprudence that allow abortion under certain conditions. Fatwas and 

religious guidance can play a powerful role in shifting public opinion and legitimizing reform in 

religiously conservative societies. Building alliances with moderate clerics can help reduce the 

perception of abortion reform as a Western imposition. 
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Civil society must be empowered and protected as a key driver of change. NGOs, women’s organizations, 

legal advocates, and health workers have played critical roles in raising awareness, supporting women, 

and pressuring governments. States should ease restrictions on civil society and allow reproductive rights 

organizations to operate freely, conduct research, provide services, and advocate for reform without fear 

of legal harassment or shutdown. 

From a global perspective, international institutions and donor agencies must continue to support 

abortion rights advocacy in the MENA region—but with cultural sensitivity and local leadership. Rather 

than imposing external models, international actors should partner with grassroots organizations, fund 

research and public health initiatives, and pressure governments diplomatically to meet their human 

rights obligations. The role of the United Nations, particularly UNFPA and WHO, remains vital in this 

regard. 

Another key policy direction is the collection of reliable reproductive health data. Many MENA countries 

lack accurate statistics on abortion prevalence, maternal mortality, and reproductive health access. 

Governments and NGOs should prioritize data-driven policymaking to better understand the scope of the 

problem and evaluate the effectiveness of interventions. Transparency and research are essential to 

dispelling myths and informing public debate. 

In addition, there should be legal and medical protections for healthcare providers. Doctors, nurses, and 

counselors who assist women with legal abortions or post-abortion care must not face criminal 

prosecution or professional censure. Clear legal protections and professional training would create a safer 

environment for providing essential reproductive services and ensure that care is delivered based on 

medical ethics rather than fear. 

Finally, reform should be framed not just as a health issue, but as a matter of justice, dignity, and gender 

equality. Women in the MENA region deserve the right to make informed choices about their bodies and 

futures. Policy makers must recognize that denying safe abortion not only violates human rights, but also 

undermines public health, social development, and the moral integrity of governance itself. Sustainable 

reform will depend on a long-term commitment to empowering women, reforming institutions, and 

building societies that place compassion, science, and equality at the center of their reproductive laws. 

9. CONCLUSION 

The issue of abortion in the MENA region lies at the intersection of law, religion, culture, politics, public 

health, and gender justice. As this research has shown, abortion is widely restricted across the region, 

often permitted only in cases where the mother’s life is in danger. This legal rigidity is deeply rooted in 

conservative religious interpretations, colonial legal legacies, and patriarchal societal norms that 

collectively deny women control over their reproductive choices and bodies. Despite some exceptions—

such as Tunisia and, to a lesser extent, Iran—the broader trend in the region remains one of 

criminalization and social stigma. 

These restrictions have profound consequences. They drive women to seek unsafe abortions, heightening 

maternal mortality rates and putting enormous pressure on public health systems. Women from lower 

socioeconomic backgrounds are disproportionately affected, facing not only physical risks but also 

psychological trauma, social isolation, and legal persecution. The lack of access to safe abortion is thus 

not only a medical issue but a social and moral crisis that reflects broader inequalities in health, gender 

rights, and access to justice. 
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At the same time, the region is not static. Women’s rights movements, civil society organizations, and 

feminist scholars are increasingly challenging the silence and taboos surrounding abortion. They are 

reframing the issue not simply as a moral debate, but as a public health imperative and a human rights 

concern. These advocates are working to break the political and religious monopoly on reproductive 

discourse, and they are finding ways to engage with religious frameworks in more compassionate and 

progressive interpretations that can support reform from within cultural and spiritual traditions. 

The path forward must involve multi-level strategies: legal reform to permit abortion in broader 

circumstances; public health investment in reproductive care and education; protection and 

empowerment of healthcare workers; and cultural change to reduce stigma and shame. Governments 

must listen to women, protect their rights, and embrace policies based on evidence and empathy, not fear 

and control. International cooperation and solidarity also have an important role in supporting change, 

especially in societies where open advocacy can be dangerous. 

In conclusion, abortion rights in the MENA region remain one of the most urgent yet neglected 

dimensions of women’s autonomy and public health. Change is possible, but it will require courage, 

dialogue, and persistent advocacy. By centering the voices and experiences of women themselves—and 

by building alliances across faiths, sectors, and borders—the region can move toward a more just and 

humane future where reproductive freedom is not a privilege for the few, but a right for all. The time has 

come for policymakers, healthcare professionals, religious leaders, educators, and civil society in the 

MENA region to confront the reality of unsafe abortion and its devastating impact on women’s lives. 

Reproductive rights are not a threat to cultural values—they are a cornerstone of human dignity and 

public health. Let us break the silence, challenge unjust laws, and create systems that trust women to 

make decisions about their own bodies. Legal reform, compassionate care, and open dialogue are not 

only possible—they are urgently necessary. Change starts with listening, continues with courage, and 

ends with justice. 
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World Safety Organization (WSO) 
The WSO was founded in 1975 in Manila, The Republic of the Philippines, as a result of a gathering of over 1,000 
representatives of safety professionals from all continents at the First World Safety and Accident Prevention 
Congress. The WSO World Management Center was established in the United States of America in 1985 to be 
responsible for all WSO activities, the liaison with the United Nations, the co-operation with numerous Safety 
Councils, professional safety/environmental (and allied areas) organizations, WSO International Chapters/Offices, 
Member Corporations, companies, groups, societies, etc. The WSO is a non-profit, non-sectarian, non-political 
organization dedicated to: “Making Safety a Way of Life … Worldwide.” 

 

World Safety Organization Activities 

WSO publishes WSO Newsletters, World Safety Journal, 
and WSO Conference Proceedings. 
WSO provides a network program linking various areas of 
professional expertise needed in today’s international 
community. 
WSO develops and accredits educational programs 
essential to national and international safety and 
establishes centers to support these programs. 
WSO receives proposals from professional safety groups/ 
societies for review and, if applicable, submits them to the 
United Nations for adoption. 
WSO presents annual awards: The James K. Williams 
Award, Glenn E. Hudson International Award, J. Peter 
Cunliffe Transportation Award, Concerned Citizen, 
Concerned Company/Corporation, Concerned 
Organization, Educational Award, WSO Chapter/National 
Office of the Year, and Award for Achievement in 
Scientific Research and Development. 
WSO provides recognition for safety publications, films, 
videos, and other training and media materials that meet 
the WSO required educational standards. 
WSO establishes and supports divisions and committees to 
assist members in maintaining and updating their 
professional qualifications and expertise. 
WSO has Chapters and National/International Offices 
located throughout the world, providing contact with local 
communities, educational institutions, and industrial 
entities. 
WSO organizes and provides professional support for 
inter- national and national groups of experts on all 
continents who are available to provide expertise and 
immediate help in times of emergencies. 

Benefits of Membership 

WSO publishes the “WSO Consultants Directory” as a 
service to its Members and to the Professional 
Community. Only Certified Members may be listed. 
WSO collects data on the professional skills, expertise, 
and experience of its Members in the WSO Expertise 
Bank for a reference when a request is received for 
professional expertise, skill, or experience. 
WSO provides a network system to its Members whereby 
professional assistance may be requested by an individual, 
organization, state, or country or a personal basis. 
Members needing assistance may write to the WSO with 
a specific request, and the WSO, through its Membership 
and other professional resources, will try to link the 
requester with a person, organization, or other resource 
which may be of assistance. 
WSO provides all Members with a Membership 
Certificate for display on their office wall and with a WSO 
Membership Identification Card. The WSO awards a 
Certificate of Honorary Membership to the corporations, 

companies, and other entities paying the WSO 
Membership and/or WSO Certification fees for their 
employees. 
Members have access to WSO Newsletters and other 
member- ship publications of the WSO on the WSO 
website, and may request hard copies by contacting the 
WSO World Management Center. Subscription fees apply 
to certain publications. 
Members are entitled to reduced fees at seminars, 
conferences, and classes given by the WSO. This includes 
local, regional, and international programs. When 
Continuing Education Units (CEUs) are applicable, an 
appropriate certificate is issued. 
Members who attend conferences, seminars, and classes 
receive a Certificate of Attendance from the WSO. For 
individuals attending courses sponsored by the WSO, a 
Certificate of Completion is issued upon completion of 
each course. 
Members receive special hotel rates when attending safety 
pro- grams, conferences, etc., sponsored by the WSO. 

Membership 

The World Safety Organization has members who are full 
time professionals, executives, directors, etc., working in 
the safety and accident prevention fields, including 
university professors, private consultants, expert 
witnesses, researchers, safety managers, directors of 
training, etc. They are employees of multinational 
corporations, local industries, private enterprises, 
governments, and educational institutions. Membership in 
the World Safety Organization is open to all individuals 
and entities involved in the safety and accident prevention 
field, regardless of race, color, creed, ideology, religion, 
social status, sex, or political beliefs. 

Membership Categories 

Associate Membership: Individuals connected with 
safety and accident prevention in their work or individuals 
interested in the safety field, including students, interested 
citizens, etc. Affiliate Membership: Safety, hazard, risk, 
loss, and accident prevention practitioners working as full 
time practitioners in the safety field. Only Affiliate 
Members are eligible for the WSO Certification and 
Registration Programs. Institutional Membership: 
Organizations, corporations, agencies, and other entities 
directly or indirectly involved in safety activities and other 
related fields. Sustaining/Corporate Member: 
Individuals, companies, corporations, organizations or 
other entities and selected groups, interested in the 
international effort to “Make Safety A Way of Life ... 
Worldwide.” 
The WSO Membership Application is included on the 
following pages and is also available on the WSO website: 
https://worldsafety.org/quick- downloads/ 
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WSO – National Offices 
 

WSO National Office for Algeria 

c/o Institut des Sciences et de la Technologie (I.S.T.) 

attn.: Mr. Ferhat Mohia, Director 

contact: ferhatmohia@yahoo.fr 

 

WSO National Office for Australia 

c/o Curtin University of Technology 

attn.: Dr. Janis Jansz, Director 

contact: j.jansz@curtin.edu.au 

 

WSO National Office for Austria 
c/o Payesh System Mehr Engineering Company 

attn.: Dr. Majid Alizadeh, Director 

contact: majidealizadeh@gmail.com 

 

WSO National Office for Cameroon 
c/o Cameroon Safety Services 

attn: Mr. Clement B. Nyong, Director 

contact:  ny.clement@yahoo.com 

 

WSO National Office for Canada 
c/o Apex One Management Group 

attn.: Mr. Michael Brown, Director 

contact: michael.brown@worldsafetycanada.ca | 

mike@apexone.com 

website: worldsafetycanada.ca 

 

WSO National Office for Ghana 

c/o Ghana National Fire Service 

attn.: Mr. Peter Oko Ahunarh, Director 

contact: pahunarh23@gmail.com 

 

WSO National Office for India 
c/o Indian Society of Safety Engineers (I.S.S.E) 

attn.: Mr. T. Shankar, Director 

contact: support@worldsafety.org.in 

 

WSO National Office for Indonesia 
c/o Prosafe Institute 

attn.: Mr. Soehatman Ramli, Director 

contact: soehatmanramli@yahoo.com 

 

WSO National Office for Iran 
c/o Payesh System Mehr Engineering Company 

attn.: Mrs. Fatemeh Gilani, Director 

contact: gilani@imsiran.ir 

 

WSO National Office for Iraq 
c/o NAYA Engineering Services & Training 

attn.: Dr. Eng. Khaldon Waled Suliman, Director 

contact: naya_engineering_services@yahoo.com 

 

WSO National Office for Lebanon 

c/o Ministry of Transport 

attn.: Dr. Elias M. Choueiri, Director 

contact: elias.choueiri@gmail.com 

 

WSO National Office for Myanmar 

c/o Win Oshe Services Co., Ltd 

attn.: Mr. Win Bo, Director 

contact: winbo@osheservices.com 

 

WSO National Office for Nigeria 

c/o DanaRich Creative Concept, LTD 

attn.: Mr. Soji O 

okun, WSO-RSD, Director 

contact: info@worldsafety.org.ng 

website: worldsafety.org.ng 

 

WSO National Office for Pakistan 
c/o Greenwich Training & Consulting 

attn.: Mr. Tayyeb Shah, Director 

contact: doctimes@gmail.com 

 

WSO International Office for Philippines 
attn.: Engr Alfredo A. De La Rosa Jr., Director 

contact: info@wsophil.org 

 

WSO National Office for Saudi Arabia (KSA) 

c/o The Academy of Sciences for Medical 

Education 

attn.: Mr. Rocky Binuya, Director 

contact: info@aos-ksa.com | 

binuya.rocky@gmail.com 

website: https://aos-ksa.com/en 

 

WSO National Office for United Arab Emirates 

(UAE) 

c/o Tatweer Industrial Inspection & Training 

Services LLC 

attn.: Miss Nazya Robin, Quality Manager & 

Director 

contact: info@tiits.ae 

 

WSO National Office for Vietnam 

c/o Safety Training & Consulting Limited 

attn.: Mr. Binh Pham, WSO-CSI(ML), Director 

contact: binh.pt@worldsafety.org.vn 

binh.pt@safety.edu.vn 

website: worldsafety.org.vn 
 

 

  

 



 

 

  



 

 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Published by the WSO National Office for Lebanon 
www.worldsafety.org 

info@worldsafety.org | elias.choueiri@gmail.com 
 

 

© 2025 


