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Background: Physical inactivity is a growing health concern and has been identified as the 

fourth leading risk factor for global mortality. The Arab region includes countries with some 

of the world’s highest physical inactivity levels, such as Qatar, more specifically the Qatari 

female population.

Objective: The objective of this study is to assess the physical activity levels of Qatari national 

female adults during a 1-year pedometer-based program.

Materials and methods: A total of 549 Qatari national females aged between 18 years and 

64 years were included. Data extracted from “Step into Health” program web database in Qatar 

were used for analyses. Daily habitual physical activity (daily total step count and aerobic 

steps) was assessed through the Omron HJ-324U pedometer. Step counts were classified as 

follows: ,5,000 steps/d, sedentary; 5,000–7,499 steps/d, low active; and $7,500 steps/d, 

physically active. Statistical significance was set at P-value #0.05. Descriptive statistics were 

used, and habitual physical activity was calculated through repeated measures analysis of 

variance to determine the difference across the monitored days.

Results: Mean age was 37.4±11.7 years, and median body mass index of 28.8 kg/m2 (inter-

quartile range 24.8–33.5). Daily steps for the overall population ranged from 3,505 steps/d to 

10,010 steps/d, with a median of 6,008 steps/d. A total of 242 (44.1%) females were sedentary, 

178 (32.4%) were low active, and 129 (23.5%) were physically active. The physically active 

group showed a median of 927 aerobic steps/d (interquartile range 0–4,248).

Conclusion: Based on the results of this study, Qatari females are not meeting the global rec-

ommendations of physical activity. Future research might need to consider barriers to physical 

activity as well as social, cultural, and environmental factors.

Keywords: aerobic steps, daily steps, step count, community-based program

Introduction
Physical inactivity is a growing health concern worldwide. Recently, it has been 

identified as the fourth leading risk factor for global mortality, contributing to 6% of 

deaths around the world.1 Physical inactivity is associated with noncommunicable 

chronic diseases such as obesity, hypertension, and diabetes.2 This is mainly caused 

by the global lifestyle changes, specifically the spread of Western lifestyle, which is 

characterized by reduced physical activity and unhealthy diet.3,4 The prevalence of 

insufficient physical activity is high in the World Health Organization (WHO) region 

of the US (32%) and the Eastern Mediterranean Region (31%).5 Moreover, the Arab 

region includes countries with some of the world’s highest physical inactivity levels.6 

Statistics show that physical inactivity is highly prevalent in Qatar and the countries 
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of the Gulf Cooperation Council. For instance, Saudi Arabia 

has the highest prevalence rate of physical inactivity in the 

Gulf area (69%), followed by Kuwait (64%), United Arab 

Emirates (62%), and Qatar (46%).5,7 Such high rates are 

mainly caused by the remarkable change in physical activity 

patterns in the Arab world, especially within the Gulf region, 

for reasons related to the desert climate in the region and 

the adoption of Western habits. As such, there is a higher 

reliance on modern ways of transportation and increased 

sitting time commonly through watching television, using 

the internet, and playing electronic games.5 Although 

physical activity is a main determinant factor of health, 

the Qatari population, especially females, remain inactive. 

Based on the Qatar Stepwise Report 2012, 45.9% of the 

studied population have a low physical activity prevalence 

rate, whereas 31.3% are found to be highly active and 22.8% 

are moderately active. Females are also considered as less 

active than males with a “low physical activity” prevalence 

rate of 54.2% compared with 37.4% among males. How-

ever, the overall “high physical activity” prevalence rates 

were 38.1% and 24.8% among males and females, respec-

tively, versus approximately comparable “moderate physi-

cal activity” rates of 24.6% and 21.0% among males and 

females, respectively.7

Based on the WHO global recommendations for physical 

activity, adults aged 18–64 years should be physically 

active for a minimum of 150 min/wk, which is equal to 

30 minutes five times a week.8 Consequently, some studies 

identified a duration of 30 minutes of moderate-intensity 

walking as equivalent to 3,000–4,000 steps/d.9,10 On the 

other hand, according to the WHO, aerobic activity could 

be done in periods of 10 minutes duration at least.8 These 

recommendations are found to improve health and well-

being taking into consideration the components of physical 

activity, which encompass the mode, intensity, duration, and 

frequency.11,12 The State of Qatar has recently launched the 

National Physical Activity Guidelines (NPAG-Q), 2014, as 

a reliable resource for educators, physicians, practitioners, 

and individuals who seek to prescribe physical activity or 

even engage in physical activity. This NPAG-Q not only 

provides guidance but also encourages and assists people to 

adopt healthier lifestyles. For instance, adults of age between 

18 years and 64 years are advised to participate in 5 d/wk of 

30 minutes moderate intensity physical activities or at least 

3 d/wk of vigorous intensity exercises.13 Despite the fact 

that some studies in Qatar address obesity and overweight, 

few of these studies address the female population, specifi-

cally, and their physical activity status. The objective of 

this study is to assess the physical activity levels of Qatari 

national female adults (aged 18–64 years) during a 1-year 

pedometer-based program.

Materials and methods
Description of the “step into Health” 
program
Step into Health (SIH) is a community-based program that 

was launched in 2012 by Aspire Zone Foundation (AZF), 

Qatar, as an approach to improve physical activity across 

the population of Qatar. This program was initially designed 

for males, females, and teenagers older than 16 years. SIH 

program was publicized through an initial campaign followed 

by subsequent advertisement campaigns. Later, more people 

were added to the program after the initiation of outreach 

campaigns within the workplaces and university campuses in 

Qatar. They were informed about the importance of reaching 

the target of 10,000 steps/d. Registration in this program was 

noncompulsory and based on individuals’ personal choice. 

The program mainly involves the distribution of pedometers 

to registered members to track their step counts. These 

pedometers have a feature that enables individuals to upload 

their recorded information electronically through a USB 

connection and are supported by a self-monitoring online 

account that is linked to a web database managed by AZF. 

Registered members were encouraged to frequently upload 

their pedometer readings onto their account on the program 

website (http://www.stepintohealth.qa/) by providing them 

with instructions about the device utilization and data upload. 

Automated emails and text messages were sent to members as 

reminders to upload their data at intervals of 14 days, 21 days, 

and 28 days from the last date uploaded within the first 

6 months of this study period. Members were recommended to 

wear the pedometer at their waist the whole day and take it off 

during sleep time and water-based activities. SIH is a nation-

wide community-based program, which was advertised via 

television, newspapers, billboards, malls, and social media. 

The catch to join the program was a free pedometer (which is 

linked to an online registration) and a basic medical checkup. 

Within 3 weeks, a target of 10,000 people was reached. Then, 

after the initial month the medical checks stopped; however, 

the distribution of free pedometers was continued.

study design and population
This is part of a longitudinal study whereby cross-sectional 

analyses were conducted to assess the current status of adult 

Qatari females’ physical activity level based on their step 

counts over a period of 1 year. Data were gathered from 

the SIH web database for the specified period. A total of 

549 Qatari national females aged between 18 years and 
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64 years were selected representing various communities 

within the SIH program, which include individuals from the 

public, universities, and companies. The study included only 

females who uploaded their data for at least 6 months out of 

12 months and a minimum of 7 consecutive d/wk within the 

study period. Females achieving 1,000 daily steps and below 

or more than 65,000 steps/d were excluded from this study 

to ensure valid activity data. Baseline data from pedometer 

step counts were used and then analyzed at the 6th month 

and 12th month of the study period.

study measures
Age, height, and weight were self-reported; accordingly, 

the body mass index (BMI) was calculated based on the 

formula: weight (kg) divided by height squared (m2). Based 

on the WHO classification, normal weight was defined as 

BMI #24.9, overweight as BMI 25–29.9, and obese as 

BMI $30.14 Daily habitual physical activity was assessed 

through the Omron HJ-324U pedometer (Omron Healthcare 

Co., Ltd., Kyoto, Japan), which was used to record the total 

step count and aerobic steps each day.

Physical activity assessment
In order to assess the individuals’ physical activity level, they 

were categorized according to their recorded daily steps. Steps 

were classified as follows: those who achieve ,5,000 steps/d 

are “sedentary”, others achieving between 5,000 steps/d and 

7,499 steps/d, inclusive, are considered as “low active”, and 

those who complete $7,500 steps/d are classified as “physi-

cally active”.15,16 Aerobic step counts are computed separately 

by the pedometer when a person walks .60 steps/min for a 

duration of 10 minutes successively, as per the manufacturer’s 

definition.17 However, some studies refer to intensity-based 

steps per day, where it is suggested that a reliable estimate 

of moderate intensity physical activity is 100 steps/min.18–23 

Our classification was based on the 100 steps/min for moder-

ate intensity physical activity although the “manufacturer”-

defined aerobic steps were used as a basis of calculation 

focusing on using the total steps and duration. Therefore, in 

our analyses we translated the duration of 30 minutes of mod-

erate intensity physical activity five times a week, as per the 

WHO physical activity recommendations and the NPAG-Q, 

into a total of 3,000 aerobic steps/d, which is also equivalent 

to 2,100 aerobic steps/d for 7 days a week.

statistical analyses
Data were analyzed using the IBM Statistical Package for 

Social Sciences (SPSS Version 21.0; IBM Corporation, 

Armonk, NY, USA). Descriptive statistics (mean ± SD) 

for the normally distributed data are used to summarize 

the general characteristics of the study population. Skewed 

continuous data are presented as median (interquartile range, 

IQR) and categorical data are given as counts (percentages). 

Study subjects were classified into three categories based on 

their average daily steps per day (sedentary: ,5,000 steps/d, 

low: 5,000–7,499 steps/d, and active: $7,500 steps/d). 

Associations between categorical variables were tested using 

the chi-square (χ2) test and a one-way analysis of variance 

(ANOVA) was used to analyze the difference between the 

categories. The statistical significance was set at a P-value 

of #0.05. Habitual physical activity was assessed using 

repeated measures ANOVA to determine the difference 

across the monitored days.

ethical considerations
The study was approved by the Clinical Research Ethics 

Committee of Aspetar/Al-Shaffalah (Project No 2013-004). 

The members are requested to agree on the “terms of use” 

upon registration on the website, which include details 

regarding their privacy, personal data protection, and consent 

for use of data in research. Confidentiality and anonymity 

were assured for all data handled.

Results
As mentioned earlier, the study included 549 adult Qatari 

national females. The results show that the population 

under study have a mean age of 37.4±11.7 years, weight 

75.4±20.0 kg, and a median BMI of 28.8 kg/m2 (IQR 

24.8–33.5) as displayed in Table 1.

Moreover, the classification of the study population based 

on their physical activity level, as per Tudor-Locke et al,16 is 

presented in Table 1. The results show that majority of the 

study population, 242 females (44.1%), were categorized in 

the sedentary group as they have achieved ,5,000 steps/d. 

On the other hand, 178 females (32.4%) out of the total popu-

lation were classified as low active (achieving 5,000–7,499 

steps/d), followed by a total of 129 females (23.5%) in the 

physically active category (achieving $7,500 steps/d). 

There was a significant difference in age (P,0.001) between 

the categories where the mean age was 35.5±11.3 years 

in the sedentary group, compared to 37.1±11.8 years and 

41.2±11.1 years within the low active and physically active 

groups, respectively, as shown in Table 1. However, the 

physically active category showed a higher significant 

age difference compared with sedentary (P=0.001) and 

low active (P,0.007) categories. Furthermore, the results 

show that more than half of the study population (53.6%) 

are between the age of 25 years and 44 years compared to 
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29.3% of them falling in between 45 years and 64 years, 

and 17.1% who are between 18 years and 24 years. It is also 

noticed that those ,45 years old are classified as sedentary, 

ie, ,5,000 steps/d. As per the BMI results, there was no 

statistically significant difference recorded between the 

three groups (P.0.001). Moreover, Figure 1 shows the 

median steps per day among the different age groups of 

the study population. The figure shows that middle-aged 

adult females (45–64 years) are more active, with a daily 

average of .7,000 steps, compared to ~5,000 steps/d 

and 5,400 steps/d among age groups 18–24 years and 

25–44 years, respectively.

Physical activity measurements (Table 1) show that daily 

steps for the overall population ranged from 3,505 steps/d 

to 10,010 steps/d, with a median of 6,008 steps/d, distrib-

uted within the three groups as follows: 3,342 steps/d (IQR 

2,222–4,935) in the sedentary, compared to 5,655 steps/d 

(IQR 3,814–7,977) in the low active, and 10,150 steps/d 

(IQR 7,100–13,009) in the physically active group. On the 

other hand, the only result recorded for aerobic steps was 

in the physically active group with a median of 927 steps/d 

(IQR 0–4,248).

Furthermore, the daily physical activity level of study 

subjects is illustrated in Figure 2. As shown in the graph, 

step counts start to rise slowly at the beginning of the 

week (Sunday) and peak by midweek (Tuesday) with a 

median of ~6,200 steps/d (IQR 3,589–10,073). A gradual 

decline in step counts is then noticed, reaching a median 

of ~5,600 steps/d (IQR 3,270–9,670) on Friday and 

then starts to rise again by Saturday. As per the step 

count variations over the study period of 12 months, the 

results are displayed in Figure 3. The graph shows an 

increase in the median step counts at baseline where it 

reaches ~6,000 steps/d (IQR 3,441 to 10,082). However, 

a gradual decrease in the median steps is observed reach-

ing 5,584 steps/d (IQR 3,226–9,586) at month 6. Then, a 

gradual increase was noticed by the end of the year, at the 

12th month. The overall trend line shows an increase in 

the median step counts of the study population throughout 

the study period.

Table 1 Classification of the study population based on their physical activity level

Characteristic Overall 
population

Sedentary 
,5,000 steps/d

Low active 
5,000–7,499 steps/d

Physically active 
$7,500 steps/d

P-value

Total 549 (100) 242 (44.1) 178 (32.4) 129 (23.5)
age (years) 37.4±11.7 35.5±11.3 37.1±11.8 41.2±11.1 ,0.001
age groups (years)

18–24 94 (17.1) 45 (47.8) 34 (36.2) 15 (16.0) ,0.001
25–44 294 (53.6) 143 (48.7) 90 (30.6) 61 (20.7)
45–64 161 (29.3) 54 (33.5) 54 (33.5) 53 (33.0)

Weight (kg) 75.4±20.0 75.1±19.2 76.3±23.2 74.7±16.5 0.747
BMI (kg/m2) 28.8 (24.8–33.5) 28.7 (24.1–33.6) 28.5 (25.1–33.9) 28.8 (24.9–32.4) 0.775
Daily step count 6,008 (3,505–10,010) 3,342 (2,222–4,935) 5,656 (3,814–7,977) 10,150 (7,100–13,009) ,0.001
aerobic steps 0 (0–1,500) 0 (0–0) 0 (0–0) 927 (0–4,248) ,0.001

Notes: Values are expressed as count (%), mean ± SD, or median (interquartile range). Values in bold are statistically significant at P#0.05.
Abbreviations: BMI, body mass index; sD, standard deviation.

Figure 1 Median steps/day among the different age groups of the study population. Figure 2 step-count median variations per weekdays.
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Discussion
On average, the study population were roughly middle aged 

(mean age =37.4 years) and are classified as overweight 

(mean BMI =29.6 kg/m2); however, they were on the edge of 

being obese. Although it is well established in the literature 

that physical inactivity highly contributes to overweight 

and obesity,24 our findings did not show a significant differ-

ence in BMI across the three physical activity categories, 

which might be due to the high obesity and overweight 

rates in Qatar.25 It was found that younger females were less 

active than the older as they make up more than half of the 

population under study. In fact, these results, specifically 

average age, show that females are more active as they get 

older (Table 1).

As the literature suggests, females in Qatar are less active 

due to certain cultural restrictions and other social factors. 

Exercise is not widely accepted among Arab women, which 

is one of the main causes of increased obesity.26 Barriers to 

physical activity are found to greatly influence their deci-

sion to engage in routine physical activity, which is mainly 

affected by their cultural beliefs, values, and practices.27 How-

ever, health-related factors might facilitate physical activity 

among older females, such as deteriorating health, which 

can reduce the ability to exercise, but at the same time can 

stimulate physical activity as a protective act. Other factors 

might include having more leisure time, receiving physician 

recommendations, or accessibility to a fitness facility.28

Moreover, the literature is consistent with our observed 

findings; the median daily step count, 6,008 steps/d, shows 

that the study population fell in the “low active” group 

(Table 1). The results indicate that majority of the study 

population do not meet the WHO global recommendations 

for physical activity and the NPAG-Q. Even though 23.5% 

females were physically active, still, they do not meet the 

aforementioned physical activity recommendations due to 

the low aerobic steps as the median aerobic steps are equal 

to 927 steps/d (IQR 0–4,248). In order to meet the physi-

cal activity recommendations, a person must achieve either 

3,000 aerobic steps/d for 5 days a week or 2,100 aerobic 

steps/d for 7 days a week, which is equal to 150 min/wk 

of moderate-to-vigorous activity, as mentioned under the 

“Materials and methods” section.

Additional findings show that physical activity level 

among the study population varies throughout the week 

(Figure 2); they tend to be more active during weekdays 

rather than weekends. Previous studies have also revealed 

that physical activity was higher on weekdays compared 

with weekends.29–31 The physical activity level was higher at 

the beginning of the week, ie, on Monday and Tuesday, and 

decreased toward the end of the week. This weekly rhythm 

has a strong impact on individuals’ quality of life, which is 

more environmental related and behavioral related rather 

than biological.32 The days of the week are more likely to 

regulate the sleeping patterns, eating habits, and physical 

activity.29,33–35

Moreover, Qatar has a dry, subtropical desert climate, 

which is characterized with low annual rainfall and intensely 

hot and humid summers. Spring and autumn, on the contrary, 

are warm and the evenings are pleasantly cool. The results 

in Figure 3 present the step count median variations over a 

12-year period. The graph shows an alteration in the physical 

activity level throughout the year. There is an observed 

decrease in the median steps per day among the study partici-

pants, especially during extremely hot temperature as in June, 

July, and August. This significant drop in the level of physical 

activity during this period of the year can also be due to the 

occurrence of “Holy Month of Ramadan”. Several studies 

state that poor weather is perceived as a barrier to physical 

activity, where weather conditions can either highly promote 

or prevent physical activity behaviors.36–38 At certain areas, 

weather restrictions, such as humidity and temperature, may 

have some effects on the month-by-month physical activity 

levels. This is the case in Qatar, since the summer season 

has an extreme heat condition with the temperature reaching 

50°C, associated with humidity, and is considered as a major 

environmental barrier to outdoor physical activity.

One limitation in this study is that pedometers were dis-

tributed for free; thus, participants might be less committed 

to using it daily for .6 months. This might also be caused 

by the loss of pedometer or battery life, or even loss of 

interest in the program itself. On the other hand, participants 

might still be using the pedometer but not uploading the data 

Figure 3 Pedometer measures at baseline, 6 months, and 12 months.
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frequently to the website. Another limitation is the fact that 

the sample under study is not representative of the general 

population. Moreover, the BMI results were not accurate 

due to the self-reported height and weight. Nevertheless, 

some strengths can be highlighted in this study, such as the 

accuracy of the step counts since it is uploaded on the website 

and not self-reported by the participants. Another strength 

is that the program is a community-based program and can 

reach a large section of the Qatari population.

Conclusion
Since physical activity recommendations require at least 

moderate-to-vigorous intensity, people should be more aware 

of the importance of aerobic steps and its implications, as 

well as raising awareness about the importance of physical 

activity and the WHO recommendations. Future research 

might need to consider barriers to physical activity as well 

as social, cultural, and environmental factors.
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