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ABSTRACT 

Background: The association of physical activ- 
ity (PA) and screen time (ST) on health-related 
quality of life (HRQOL) among predominantly low- 
income children in the Mississippi Delta region 
has not been previously described. Methods: 
We performed a cross-sectional survey to as-
sess health risks from a representative sample 
of the population ≥ 3 years old in the Delta Re-
gion of Arkansas, Louisiana, and Mississippi. 
Linear models were utilized to examine Pediatric 
Quality of Life Inventory (PedsQL) scores based 
on reported PA and ST. Results: Median age of 
the 371 participants was 9.8 years, 57% were 
African American, and 26% had annual house-
hold income ≤ $14,999. Overall, 262 (75%) were 
categorized as physically active and 48% re-
ported >2 hours ST per day. Children reporting 
exercising 5 - 7 days per week had significantly 
better PedsQL total score (84.3 vs 80.8; p < 0.05) 
and physical function subscale score (91.5 vs 
85.6; p < 0.01) compared to inactive children. 
The relationship between PA and improved 
HRQOL was stronger among white children and 
children with total household income ≥ $15,000. 
High ST (>2 hours per day) did not significantly 
impact HRQOL. Conclusion: Findings suggest 
that PA among children living in the Mississippi 
Delta was related to higher HRQOL; however, 
the positive effects of PA on HRQOL may be less 
for minority and low-income children. 
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1. BACKGROUND 

Long-term physical benefits of regular physical activ-
ity (PA) have been extensively studied with scientific 

evidence suggesting improvement in strength, agility, 
and coordination. More recently investigators have re-
ported on the importance of PA on health outcomes. Pos-
itive health outcomes have been associated with regular 
PA in several chronic health conditions such as the me-
tabolic syndrome, hypertension, arthritis, cardiovascular 
disease and others [1]. PA has been shown to have a pos-
itive impact on health-related quality of life (HRQOL) 
for the general population [2], and a limited number of 
studies have reported a positive impact of PA in pediatric 
populations [3-5]. The 2008 Physical Activity Guidelines 
for Americans published by DHHS were designed to 
provide guidance on the types and amounts of physical 
activity necessary for substantial health benefits for 
Americans aged 6 years and older [6]. The rationale for 
establishing the guidelines was to promote long-term 
health benefits from regular PA over months and years. 
Guidelines for children ages 6 - 17 years were estab-
lished as follows: 1) 1 hour or more of accumulated 
physical activity per day; 2) this 1 hour of activity should 
be comprised mostly of moderate or vigorous intensity 
aerobic activity with vigorous intensity activities being 
included at least 3 days a week; and 3) muscle-streng- 
thening and bone-strengthening activities should also be 
included on at least 3 days week. 

The American Academy of Pediatrics (AAP) position 
statement cites many adverse pediatric outcomes associ-
ated with sedentary behavior as measured by increased 
screen time (ST) including increased obesity risk, in-
creased aggressive behavior and poorer school perform-
ance [7]. For this reason, the AAP recommends limiting 
pediatric ST from all media sources (television, video 
games, computer, etc.) to ≤2 hours per day for children 
≥2 years old and no media exposure for children <2 
years old. The validity of these guidelines has been sup-
ported by several investigations that reveal the negative 
associations between increased ST and Body Mass Index 
[BMI] [8], metabolic risk [9], psychosocial and academic 
well-being [10], and physical activity [11]. Despite these 

Copyright © 2012 SciRes.                                                                    OPEN ACCESS 

mailto:perrytamarat@uams.edu


T. T. Perry et al. / Open Journal of Preventive Medicine 2 (2012) 105-111 106 

numerous reports on the health benefits of PA and in-
creased health risks associated with sedentary behavior, 
investigations are lacking on the impact of such behav-
iors on HRQOL among predominately minority children 
living in high risk rural environments. In the current 
study, we examined the impact of PA and ST on HRQOL 
among predominantly minority, rural children living in 
the Mississippi Delta region of the US. 

Children in the Mississippi Delta region live in predo- 
minately agricultural environments with high rates of po- 
verty and increased risk of chronic health conditions [12- 
15]. These previous investigations have revealed signifi- 
cantly increased risk for poor health outcomes as well as 
poor functional status among adult residents living in the 
region. We conducted the current investigation to assess 
the relationship between PA and ST on child HRQOL in 
an effort to inform current public health policy regarding 
PA among children at high risk for poor health outcomes. 
We hypothesized that increased PA and decreased ST 
would be associated with improved HRQOL among 
children in the Mississippi Delta. 

2. METHODS 

PA and QOL data were examined from a cross-sectio- 
nal, random-digit telephone survey of food intake from a 
representative sample of the population 3 years and older 
from 36 counties in the Delta Region of Arkansas, Lou- 
isiana, and Mississippi [16-18]. The sample population is 
representative of the larger rural Mississippi Delta region 
where there is a high concentration of minority residents 
and families with children living in poverty (US Census 
Bureau 2011). As previously reported, the survey included 
a 24-hour dietary recall, a self-report on ST and PA, as 
well as questions from the Pediatric Quality of Life In- 
ventory (PedsQL) version 4.0 [19,20]. PedsQL is a vali- 
dated measure of HRQOL for children ages 2 - 18 years 
and has been utilized to assess pediatric QOL in numer- 
ous investigations. The PedsQL is a 23-item survey that en- 
compasses 4 subscales including: physical functioning (8 
items); emotional functioning (5 items); social function- 
ing (5 items); and school functioning (5 items). A total score 
is derived from the 4 subscales. Survey scores were trans- 
formed to a 0 to 100 scale in which higher scores indi- 
cate better HRQOL. For the current study the total and phy- 
sical functioning scores were considered. The survey was 
administered by computer-assisted telephone interview 
using the multiple-pass method and was conducted Janu- 
ary-June 2000 utilizing a two-stage stratified cluster-sam- 
pling plan. In the first stage, the 36 counties were assig- 
ned to nine strata based on the proportion of residents re- 
siding in urban areas, proportion who were African-Ame- 
rican, and the proportion who were living below the po- 
verty level. Children were categorized as being 3 to 18 

years of age and adults were 19 years or older. The prima- 
ry ethnic groups in the Delta are non-Hispanic whites (here- 
after referred to as whites) and African Americans. The 
study was approved by the University of Arkansas for 
Medical Sciences Institutional Review Board. 

At first contact with the household, interviwers de- 
termined household eligibility. Eligible households had 
at least one member 18 years of age or older and a non- 
business telephone number. During initial interviews, all 
household members were enumerated. Predetermined 
algorithms randomly selected one adult per household 
and one child until designated sample size was obtained. 
Race/ethnicity and education level of each household 
member were collected. Household income data and par-
ticipation in nutrition assistance programs were obtained 
during subsequent interviews. Interviews with children 
were conducted with the assistance of a parent/guardian 
(proxy) for those younger than 11 years. 

Survey design and data collection occurred prior to dis- 
semination of DHHS national PA guidelines for children; 
therefore, the survey question regarding PA assessed fre- 
quency and intensity but not duration of exercise. The sur- 
vey question used in the current study asked, “How often 
do you exercise, work or do other activities enough to work 
up a sweat?” The question was modified from a contem- 
porary PA question on the Youth Risk Behavior Surveil- 
lance Survey (YRBSS) national survey [21,22] which asked 
“On how many of the past 7 days did you participate in 
physical activity for at least 20 minutes that made you 
sweat or breathe hard?” To approximate compliance with 
current PA guidelines, children who answered “daily” or 
“5 - 6 times per week” to the question, “How often do you 
exercise, work or do other activities enough to work up a 
sweat?” were categorized as physically active. Children 
were categorized as moderately active if they reported 
working up a sweat 1 - 4 days per week or minimally ac- 
tive if they reported working up a sweat <1 day per week. 
Because no statistically significant differences in HRQOL 
or ST were observed between the moderately active and 
minimally active groups, these groups were categorized 
together as the inactive group for statistical analyses.  

Children were categorized as having high screen time 
if they reported >2 hours/day when asked, “How many 
hours did you sit and watch television or videos, play vi- 
deo games, or use the computer yesterday?” For statistical 
analysis, PA and ST were considered separate categories; 
therefore, individuals could be categorized as both physi- 
cally active and as having high screen time.  

Food security status was determined using the US House- 
hold Food Security scale [23]. Households were catego-
rized as being food secure or insecure as previously de-
scribed [18]. Briefly, food insecure homes were defined 
as those with limited or uncertain availability of nutri-
tionally adequate and safe foods or limited or uncertain 
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ability to acquire acceptable foods. 

3. SAMPLE 

Estimates from a pilot study [24] and from Continuing 
Survey of Food Intakes of Individuals (CSFII) [17,25] 
were used to calculate sample size using a two-sided test 
with 5% significance level and 80% power. Thus, 1727 
households were determined large enough to detect dif- 
ferences from national data estimates for a variety of out- 
comes. Within those households, a sample size of 485 
children, ages 3 to 17, was obtained. Details regarding 
the sampling design and collection of data used in this 
study have been previously published [16]. 

4. STATISTICAL ANALYSIS 

Participant’s demographic characteristics were summa- 
rized. For continuous variables, the summaries include 
sample size, mean, standard deviation, and corresponding 
95% confidence intervals. For categorical variables, the 
summaries include frequencies and percentages. Further, 
comparisons between categorical variables were made us- 
ing Fisher’s Exact or Chi-square tests, and t-tests were used 
for continuous variables. Linear regression analyses were 
conducted with PedsQL (i.e. physical, psychosocial, and 
total scores) as the dependent variable and activity level 
(physically active or inactive) or screen time (ST > 2 hours/ 
day or ≤2 hours/day) as the independent variable. Cova- 
riates impacting either PA or HRQOL were included in 
the model. These covariates were child’s age, gender, eth- 
nic group, annual household income level, BMI and food 
security. SAS® version 9.2 (SAS Institute Inc., Cary, NC) 
was used to conduct all analyses. All analyses (including 
descriptive summaries) incorporated sampling survey wei- 
ghts; the Jackknife II method of calculating variances avai- 
lable in SAS® version 9.2 (SAS Institute Inc., Cary, NC) 
was incorporated for all presented analytical computa-
tions. Additional details concerning the sampling survey 
weights are found in previously published reports [16]. 

5. RESULTS 

Data were collected on 485 children between the ages 
of 3 and 17. Four-hundred and sixty-five completed a 
subsequent interview containing information on the adult- 
reported house- hold food security. Complete demo-
graphic, PA and ST data were available for 371 pediatric 
participants (Table 1). The median age of participants 
was 9.8 years. A slight majority were male (52%) and 
African American (57%). Annual household income was 
≤$14,999 for 26% of participants and 24% were from 
homes that were food insecure.  

Overall, 262 (75%) of participants were categorized as 
physically active with 169 (46%) stating that they worked 

up a sweat daily and 93 (28%) reporting that they worked 
up a sweat 5 - 6 days/week (Table 2). Significant differ-
ences were found when PA was compared between age 
groups (Table 3). Younger children age 3 - 8 years were 
more likely to be categorized as physically active (85%) 
as compared to 9 - 11 years (68%) or 12 - 17 years (69%) 
[p = 0.01]. There were no significant differences in re-
ported PA based on other demographic characteristics. 

High ST was frequently reported with 192 (48%) re-
porting >2 hours of ST (Table 2). Differences in ST be- 
haviors were found between age and racial groups. 
Pre-teen children were more likely to report high ST with 
65% of 9 - 11 year olds reporting >2 hours ST as com-
pared to 36% of 3 - 8 year olds and 49% of 12 - 17 year 
olds. Also, 57% of black and 62% other minority chil-
dren reported high ST as compared to 32% of white chil-
dren (Table 4). 

PedsQL scores were examined to determine if there 
were statistically significant differences between demo-
graphic groups. Significant differences were found be-
tween age, race, food security, BMI, and annual income 
categories; therefore, these variables and gender were  
 
Table 1. Demographics, food security and BMI of children in 
the Mississippi Delta (n = 371). 

Variable N (%) 

Race  

White 164 (40.06) 

Black 196 (56.52) 

Other 11 (3.42) 

Gender 

Male 179 (52.14) 

Female 192 (47.86) 

Age 

3 - 8 123 (37.78) 

9 - 11 65 (20.52) 

12 - 17 183 (41.69) 

Food security 

Secure 284 (76.17) 

Insecure 87 (23.83) 

BMI  

Underweight 17 (4.15) 

Normal 171 (43.94) 

Overweight 78 (19.75) 

Obese 105 (32.17) 

Annual income 

$0 - $14,999 85 (25.81) 

$15,000 - $29,999 107 (30.42) 

≥$30,000 179 (43.78) 
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Table 2. Physical activity and screen time of children in the Mis- 
sissippi Delta (n = 371). 

Physical Activity Screen Time 

How often do you exercise, 
work, or do other activities 
enough to work up a sweat? 

How many hours did you sit and
watch television or videos, play
video games, or use a computer 
yesterday? 

 N (%)  N (%) 

Daily 169 (46.40) ≤2 hours/day 179 (52.39) 

5 - 6 days/week 93 (28.28) >2 hours/day 192 (47.61) 

2 - 4 days/week 65 (14.34)   

Once/week 20 (4.80)   

1 - 3 days/month 5 (1.30)   

Rarely or never 19 (4.88)   

 

Table 3. Physical Activity (PA) by age, gender, race, food secu-
rity, Body Mass Index (BMI), and annual income. 

 
Physically  
ACTIVE N (%) 

Physically 
INACTIVE N (%)

p 

Age group 

3 - 8 103 (84.66) 20 (15.34) 

9 - 11 42 (67.83) 23 (32.17) 

12 - 17 117 (69.01) 66 (30.99) 

0.0130

Gender 

Male 140 (77.58) 39 (22.42) 

Female 122 (71.52) 70 (28.48) 

0.2329

Race 

White 125 (78.23) 39 (21.77) 

Black 130 (71.80) 66 (28.20) 

Other 7 (80.75) 4 (19.25) 

0.3199

Food security  

Secure 206 (75.44) 78 (24.56) 

Food insecure 56 (72.27)  31 (27.73)  
0.6186

BMI  

Underweight 13 (83.04) 4 (16.96) 

Normal 118 (73.00) 53 (27.00) 

Overweight 51 (70.14) 27 (29.86) 

Obese 80 (78.69) 25 (21.31) 

0.5116

Annual income  

$0 - $14,999 59 (73.98) 26 (26.02) 

$15,000 - $29,999 74 (74.15) 33 (25.85) 

≥$30,000 129 (75.46) 50 (24.54) 

0.9570

Table 4. Screen Time (ST) distribution by age, gender, race, 
food security, BMI and annual income. 

 
ST ≤ 2 hours 
N (%) 

ST > 2 hours 
N (%) 

p 

Age group 

3 - 8 75 (63.98) 48 (36.02) 

9 - 11 24 (34.76) 41 (65.24) 

12 - 17  80 (50.55) 103 (49.45) 

0.0011 

Gender 

Male 90 (50.77) 89 (49.23) 

Female 89 (54.15) 103 (45.85) 

0.5569 

Race 

White 97 (67.53) 67 (32.47) 

Black 78 (42.54) 118 (57.46) 

Other 4 (37.68) 7 (62.32)  

<0.0001 

Food security 

Secure 145 (54.56) 139 (45.44) 

Food insecure 34 (45.44) 53 (54.56) 

0.1688 

BMI 

Underweight 8 (52.94)  9 (47.06)  

Normal 87 (55.37)  84 (44.63)  

Overweight 30 (45.82)  48 (54.18)  

Obese 54 (52.26) 51 (47.74) 

0.6615 

Annual income    

$0 - $14,999 34 (43.09) 51 (56.91) 

$15,000 - $29,999 54 (55.16) 53 (44.84) 

≥ $30,000 91 (55.94) 88 (44.06) 

0.1495 

 
included in linear regression models to determine impact 
of PA on HR-QOL. Overall, physically active children 
had significantly better HRQOL with higher mean total 
score (84.3 vs 80.8; p < 0.05) and physical function sub-
scale score (91.5 vs 85.6; p < 0.01) on the PedsQL as 
compared to inactive children in unadjusted models. In 
univariate analyses, the trend of higher PedsQL scores 
among active children compared to inactive children was 
evident across all demographic categories. In multivari-
able analyses, physical function subscale score remained 
significantly higher for active compared to inactive chil-
dren (91.7 vs 87.0; p < 0.01) after adjusting for age, 
gender, race, family income, BMI and food security (Ta-
ble 5). In adjusted models, psycho- social subscale and 
total scores remained higher for the physically active 
group; however, results were not statis- tically significant. 
The positive relationship between physical functioning 
score and PA was most evident for physically active 
white children compared to inactive white children and  
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Table 5. Adjusted child health-related quality of life scores by 
physical activity. 

 
Physically 
Active 
Mean (SE) 

Physically 
Inactive 
Mean (SE) 

p 

Physical functioning* 91.74 (1.23) 86.97 (1.99)  0.0098 

Race** 

White 91.58 (3.06) 84.01 (3.47) 0.0043 

Black 89.18 (1.12) 86.48 (2.23) 0.2315 

Other 94.66 (2.23) 94.09 (10.52) 0.9590 

Annual income*** 

89.55 (2.86) 88.56 (5.02) 0.7987 

90.93 (2.42) 84.04 (3.18) 0.0428 $0 - 14,999 

91.39 (1.83) 86.18 (2.77) 0.0166 

$15,000 - 29,999 ≥ $30,000 

Psychosocial functioning* 81.55 (1.30) 80.60 (1.76) 0.5637 

Race**    

White 77.20 (2.28) 77.32 (2.24) 0.9607 

Black 79.53 (1.22) 77.61 (1.98) 0.3811 

Other 86.67 (1.85) 90.50 (7.21) 0.5972 

Annual income*** 

78.75 (2.28) 77.47 (3.14) 0.6689 

78.95 (2.41) 79.50 (2.95)  0.8561 $0 - 14,999 

82.28 (1.93) 80.30 (2.50) 0.3718 

$15,000 - 29,999 ≥ $30,000 

Total score*  83.53 (2.21) 81.16 (2.08) 0.1268 

Race** 

White 82.26 (2.24)  79.47 (2.31) 0.1719 

Black 82.90 (1.07) 80.72 (1.97) 0.2937 

Other 89.47 (1.96) 91.75 (8.16) 0.7836 

Annual income*** 

82.51 (2.22) 81.34 (3.61) 0.7052 

83.25 (2.20) 80.76 (2.31) 0.2967 $0 - 14,999 

85.47 (1.73) 82.38 (2.43) 0.1313 

$15,000 - 29,999 ≥ $30,000 

*Adjusted for age, gender, race, food security, BMI and annual income; **Ad- 
justed for age, gender, food security, BMI, and annual income; ***Adjusted 
for age, gender, race, food security, and BMI. 

 
physically active compared to inactive children with an-
nual family income ≥$15,000 (Table 5). In addition, 
similar analyses were conducted to evaluate the rela-
tionship between ST and PedsQL scores and found no 
significant difference between high and low ST groups. 
For this reason, ST was not included as a covariate in the 
model describing the impact of PA on HRQOL. 

6. DISCUSSION 

The impact of PA on physical health for children has 
been extensively studied [1] and there are proven health 
benefits of regular exercise. Benefits include decreased 
risk of obesity and metabolic syndrome, improved bone 
strength and cardiovascular health; however, the impact 
of PA on child HRQOL has not been clearly elucidated 
for rural children living in the Mississippi Delta. With in- 
creasing public awareness and the implementation of 
public health campaigns to promote PA, determining the 
impact of PA on all aspects of health including quality of 
life is important. We found that PedsQL scores were hi- 
gher among children who reported being physically ac- 
tive as compared to inactive children. These findings 
support our hypothesis that PA is positively associated 
with pediatric HRQOL. However, we found that among 
this representative sample of children from the Missis-
sippi Delta region, positive effects of PA may be tem-
pered by other factors related to social, environmental or 
demographic characteristics. 

We were able to detect a trend of improved HRQOL 
among active participants as compared to inactive parti- 
cipants in all racial and income categories, however, hi- 
gher income and white children were statistically signi- 
ficantly more likely to have improved HRQOL associ-
ated with PA as compared to lower income and non- 
white children, respectively. One factor that may have 
negatively influenced our ability to detect a statistically 
significant difference associated with PA for non-white 
children was the fact that HRQOL scores were higher for 
inactive non-white participants as compared to inactive 
white children, therefore, making it more difficult to de-
tect the impact of PA due to ceiling effect. 

Factors associated with the impoverished and rural lo- 
cale of the region may be important in determining the 
types of available PA opportunities and the subsequent 
impact that PA has on HRQOL among certain demogra- 
phic groups. Other investigators have reported negative 
associations between low socioeconomic status (SES) 
and PA. Gordon-Larsen et al. [26] reported that children 
living in lower SES and high minority blocks were less 
likely to have access to PA facilities and findings were 
related to decreased PA and increased prevalence of 
overweight among a representative sample of US ado-
lescents. Humbert et al. [27]. found that low-SES chil-
dren were more likely to report that nearby access to a 
recreational facility was a determining factor on their 
level of PA compared to high-SES children. Limited or 
no access to recreational facilities and organized PA is 
potentially more detrimental in low-income children 
compared to more affluent children due to parental con-
cerns for neighborhood safety and fewer opportunities 
for spontaneous play outdoors [28,29]  A recent AAP 
statement [30] outlines the importance of community 
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design to include safe, accessible environments to pro-
mote daily PA. 

In addition to differences in PA opportunities, there are 
other factors important in determining HRQOL for low- 
income families. Psychosocial stressors such as depres-
sion, parental stress or other factors associated with pov-
erty may overshadow the positive impact of PA in chil-
dren. Several investigators have reported the negative 
impact of depression on QOL [31-33]; however, we did 
not have depression or stressor data available to deter-
mine the impact on child HRQOL or the relationship 
between psychosocial factors and PA or ST. 

ST in excess of 2 hours/day was reported by 48% of 
the population. In 2001, the AAP recommended that chil- 
dren ≥2 years old should limit ST to 2 hours or less/day 
[7]. Recommendations were based on evidence that in- 
creased ST is linked to decreased PA and subsequent in- 
creased BMI. Since guidelines were established, several 
investigators have reported non-compliance with limited 
ST guidelines and have reported the relationship between 
increased ST and decreased PA [21,34]. The fact that we 
did not find a relationship between reported ST and de- 
creased PA may be related to the design of the question 
that only inquired about the previous day’s ST. Perhaps 
an estimation of sedentary behaviors over a longer period 
of time and examination of additional types of sedentary 
behaviors (reading, homework, hanging out with friends, 
etc.) would have allowed for better determination of the 
impact of sedentary behavior on PA levels. 

A potential study limitation was the design of the PA 
question and may have resulted in a high percentage of 
participants being categorized as physically active. In the 
Mississippi Delta, 75% of children were categorized as 
being physically active based on their response to the 
survey question regarding frequency of working up a 
sweat. This may have led to an overestimation of physi-
cally active children in the population since specifics 
about the type of exercise and duration was not available. 
Although frequency and intensity can be inferred by the 
question, duration of PA was not ascertained. The survey 
question was based on the contemporary PA questions on 
national surveys [21,22] and [35] prior to the release of 
national PA guidelines that recommended a specific du-
ration (i.e. 60 minutes) of exercise. 

7. CONCLUSION 

In the current study we found a positive relationship be- 
tween PA and HRQOL for a general population of chil- 
dren living in the Mississippi Delta, one of the most im-
poverished US regions. Our findings provide further evi- 
dence of the importance of programs that promote increa- 
sed PA among children and highlight the need for these 
programs to specifically target children from the lowest 

income and minority groups since opportunities for PA 
may be limited in these populations. Children living in the 
Mississippi Delta and other impoverished regions need 
support of public health officials and community stake- 
holders to build environments conducive to healthier and 
more physically active lifestyles. In doing so, communi- 
ties can realize the positive health benefits of PA and also 
improve quality of life for its youngest residents. 
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