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Abstract

Background: Underweight is a term describing a humibose body
weight is considered too low to be healthy. Undégiveis associated with
negative health consequences, such as nutritiefadiehcy, osteoporosis,
and unfavorable pregnancy outcomes in women oflicbdring age. Several
studies were carried out in Saudi Arabia to stubg prevalence of
overweight or obesity among women, and ignored weight. Objective:
This study was designed to find out the prevaleoceinderweight and
slimness among young Saudi female students andilesdts relation with
dietary habits, blood pressure and socio-demogeaptiifferentials.
Methodology: This study was carried out on 220 fienséudents aged 18 to
24 years were chosen from, Taibah University., Aladihah Al
Munawwarah, KSA, then classified according to BMMtoi fifth categories;
Very severely underweight (<15 kg/m2); severely emgbight (15 to 16
kg/m2); underweight (16 to 18.5 kg/m2); normal wei{18.5 to 25kg/m2);
and overweight (>25kg/m2). All normal, obese, anérweight girls were
excluded from the study that carried out on undagiategirls (150 females).
Data socioeconomic status, health history, dietabits, anthropometric
measurements, and blood pressure measurement oliecter. Results: the
result showed that 3.2% of studied girls were sufefrom very severely
underweight, 5.9% were severely underweight, wihieemost of girls were
underweight 59.1%, 19.5% had normal weight and%2x&re overweight.
Most of girls 97.3% of them were age between 18 -y&ars, also 42% of
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girls were in the second academic year and 85.3%irtd were single.
While most of girls 79.3% were no suffering fronmselses, while about
20.7% of girls were suffering from diseases inahgglianemia, tuberculosis,
diabetes mellitus and osteoporosis. On the othed [f{@% of subjects were
desired systolic BP (90 — 119 mmHg) and also 72%ubfects were desired
diastolic BP (60 — 79 mmHg). As for bad dietary itelvere like eating one
meal per day, not r eating breakfast, use traditionethod (Mesabek) in
cooking and low rates of milk consumption, meat &uods and vegetables
daily. In conclusion:  High percentage of femalesffesing from
underweight, most of them were from low socioecoioalass, and they
have some bad food habits that may worsen theirsstand could be at risk
for deficiencies of essential nutrients, also blgoessure measurements of
girls were at normal ranges. This study recommergedotion of health
eating, habits and physical activity.

Key word: Underweight, slimness, blood pressure, dietaryitba
body mass index, university, Saudi female students.
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INTRODUCTION

Although Saudi Arabia has high food availabilitgt ysome degree of
malnutrition and diet related chronic diseasegaegalent. The recent rapid
changes in lifestyle and dietary habits have ledreat changes in dietary
pattern. (Khan, 2012). Some degree of malnutritropre-school children
and increasing trends in diet-related chronic dissan other population
groups due to imbalance of diet; sedentary lifestyld ignorance have been
reported (Katzmarzyk and Jenssen , 2004).

Like overweight or obesity that known to be asatmd with an
increased risk of chronic diseases such as; typml#tes , hypertension,
menstrual abnormalities, psychosocial dysfuncticardiovascular disease,
arthritis, Pickwickian syndrome, gout, gallbladdiésease, digestive disease,
cancer, respiratory dysfunction, diverticular dssavarious skin conditions,
and overall mortality. (Wilson et al., 2002; Cafied Thun, 2004). Of these

conditions, hypertension may be the most closelkeldl to obesity, and its
((564)
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prevalence appears to increase as the prevalermaesity increase (Jee et
al., 2006). Obese subjects are at an increasedofidbkecoming risk of
becoming hypertensive and several studies have rshmwsignificantly
higher prevalence of hypertension in obese indafslyDustan , 1991;
Staessen et al., 1998). This has a special impgicats it predisposes to
cardiovascular damage and atherogenic cardiovasdigaases (Kannel,
2000 ; Licata et al.,, 1999). Hence obesity is aomajsk factor for
hypertension, that itself is a direct cause of @eme cardiovascular
morbidity and mortality. (Dustan, 1991; Mikhail et., 1999). In an
extensive investigation conducted in different oegi of Saudi Arabia we
observed that 13% of Saudi females were in theeobesups with a body
mass index (BMI) of 30 or more (El-Hamzmi and Wark§97).

Underweightis a term describing a human whose badjight is
considered too low to be healthy. The definitiowally refers to people
with a body (BMI) of less than 18.5 (National Healung and Blood
Institute, 2012) or a weight 15% to 20% below thatmal for their age
and height group (Mahan, 2000). Underweight is a#ssociated with
negative health consequences, such as nutritiefadiehcy, osteoporosis,
and unfavorable pregnancy outcomes in women ofllcbdring age. As in
obesity, underweight is also an important risk dad¢b increased mortality
risk (Tsugane et al., 2002). It seems that the prgivalence of overweight
and obesity resulted in a change in the concephaéleal body image from
the overweight female to that of the slim figurepessally with advancing
education (Iman, 2007).

Underweight and unintentional weight loss can hesed by; an intake
insufficient in quantity to meet activity needs;cessive activity such as in
the case of compulsive athletes in training; pdimoaption and metabolism
of the consumed; a wasting disease such as canégperthyroidism that
increases the metabolic rate and energy needs; pagdhological or
emotional stress (Mahan and Escott-Stump, 2008s H306). Malnutrition
contributes to approximately 60% of the child deddespite the obvious
impact of malnutrition on global health, it doesprae the attention of

policy-makers and lacks appropriate resources (W24006).
( 565)
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Many studies were carried out on Saudi populatmrfiid out the
prevalence of obesity and overweight; one epidesgioal study (Al-
Nuaim et al., 2012) found that obesity was prevad@mong 19.1% of males
and 17.7% of females. Al-Othaimeen et al., (20@0nd that obesity was
prevalent among 14.2 %of males and 23.6% of femAlessudy carried out.
Moreover Musaigar (2004) in his review article menéd that the
prevalence of obesity among unemployed women irdiSatabia was 79%
and 53% among employed women.

Most of studies carried out in Saudi Arabia studacerweight or
obesity among women, and ignored underweight. Wstilelies regarding
desire for slimness in young women are form Wessecieties. Therefore
and in accordance with the result of other studibs, objective of the
present study was find out the prevalence of unéight and slimness
among young Saudi female students and describeld@ton with dietary
habits and blood pressure.

AIM OF STUDY

The study was aimed to find out the prevalence mafeoaweight and
slimness among Saudi female students and its aelatith dietary habits
and blood pressure.

SUBJECTS AND METHODS

This study was carried out on 220 female studenésen from food
science department of College of Family Sciences Girls, Taibah
University., Al Madinah Al Munawwarah, KSA.

1. Experimental Design:

Body weights and heights were measured and BMI waleulated.
The students were classified according to BMI ifitilh categories; Very
severely underweight (<15 kg/m2); severely undeghie(15 to 16 kg/m2);
underweight (16 to 18.5 kg/m2); normal weight (18525kg/m2); and
overweight (>25kg/m2). All normal, obese, and owEght girls were
excluded from the study that carried out on undagiategirls (150 females).

{ 566 )
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2. Data Collection:

Data were collected using self-administered qaestire consisting
of socio-demographic, health history, and dietayits, anthropometric and
blood pressure measurements.

2.1. Socioeconomic Status;

Data about age, academic year, marital statusilyfancome and
family size were done according to Park and Pa79).

2.2. Health History:

Data include current health status of subjects Hredr parents,
Activity in thyroid gland, Nervous and Psycholodis#ress, Dizziness and
Vertigo, Anorexia and Causes of Anorexia.

2.3. Dietary Habits:

Data about number of meals, eating breakfast, pladeeating it,
preferred foods and cooking method and some foemhstconsumptions
were collected.

3. Anthropometric Measurements:

Weight and height were measured with the subjesaring light
clothing, without shoes and recorded to the neadektkg, and 0.1 cm,
respectively. Arm circumference was recorded adngrtb (Kuczmarski et
al., 2000).

Body mass index (BMI) was determined based uponesiiablished
World Health Organization (WHO 1995) internatiorehithropometrical
references. Very severely underweight is definedB& < 15 kg/m2
severely underweight BMI ranges from 15 to lessntH& kg/m2.
Underweight is considered between 16 to less ti&ah Bg/m2 According
to (Bellizzi and Dietz, 1999).

4. Blood pressure Measurement:

Blood pressure was measured using a sphygmomaeoatording
to Booth, 1977. Blood pressure values were recbrae Systolic and
Diastolic pressure in millimetres of mercury mmHRjood pressures were
categorized into three groups; low (hypotensioriyes < 90/60 or lower,
C567)
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normal (desired) values above 90/60 and below IB(P8ehypertension),
and high (hypertension) values 140/90 or higherof@nian et al., 2003;
American Heart Association, 2011).

5. Statistical Analysis:

Data were analyzed using statistical for socialersze (SPSS)
program, version 16.0. (SPSS, 1998).

RESULTS

Based on BMI classification, table (1) showed tHedtribution of
studied sample, 7 (3.2%) of studied girls wereesuify from very severely
underweight, and 13 (5.9%) suffered from severelgenweight, while the
most of girls were suffered from underweight 130.{86), and 43 (19.5%)
had normal weight, finally 27 (12.3%) suffered frooverweight. As
mentioned previously all girls with normal and awveight were excluded
from the study.

Table (2) shows demographic characteristic of telyssample, the
total number of study participants amounted to fi&sfales; most of them
were enrolled at the second education year 42% méhn age of 20.46 +
2.38 years. The majority of students were singk8 (85.3%), while the
married students were 22 (14.7%). As for numbecholidren for married
students, about 7 (31.8%) of students no had @mldvhereas 8 (36.3%) of
the married students had one children, also abqu84£%) of the married
students had two children, and about 3 (13.7%hefnbarried students had
more than three children. Moreover, about 15 (16%students had family
income less than 3000 Saudi Riyal, while the majoof students had
family income between 5000 to 7000 SR ,101 (67.3%ly 34 (22.4%) of
the girls had family income more than 7000 SR.

Table (3) demonstrates Anthropometric measuremehtde study
sample, the majority of students were recorded hisigpetween 35 to 45
kg, 118 (78.6%), and about 4 (2.7%) of the studerse less than 35 kg,
while 28 (18.7%) of the students were more thakgiSvith mean value of
weight 42.20 = 4.10 kg for all study sample. On élleer hand, the most of
students were recorded height more than 155 cm, (@83%), and 44
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(29.3%) of them were between 145 to 155 cm, amd $abjects were
recorded less than 145 cm, 3 (2%), with mean valleight 157.50 = 6.10
cm for all study sample. As for arm circumferenttee most of students
were recorded between 20 to 25 cm 124 (82.7%),26n(1L3.3%) of the
girls were less than 20 cm, while a few subjectsewemore than 25 cm 6
(4%), with mean value of arm circumference 21.92.%9 cm for all study
sample.

Table (4) demonstrates blood pressure measurenoéntise study
sample , the majority of students were recordednabwvalues of systolic
BP between 90 to 119 mmHg, 105 (70%), and abou(1086) of the
students were suffering from hypotension , lesstBi0 mmHg, while 30
(20%) of the students were between 120 to 139 madHyypertension, with
mean value of systolic BP 112.70 £ 11.97 mmHg fbsdy sample On
the other hand, , the majority of students wer@nsd normal values of
diastolic BP between 60 to 79 mmHg, 108 (72%), alpolut 34 (22.7%) of
the students were suffering from hypertension betw80 to 89 mmHg,
while 8 (5.3%) of the students were less than 60Hmpmas hypotension ,
with mean value of systolic BP 74.65 £ 10.67mmHgdib study sample.

Table (5) shows health history of the study santple total number of
study participants amounted to 150 females; mostthein were not
suffering from diseases 119 (79.3%), while abou2817%) of girls were
suffering from diseases most of them were suffedir@m anemia 16
(51.6%), and 4 (12.9%) of them suffering from todosis, and 3 (9.6%) of
them suffering from Diabetes mellitus and colonjl&v’® (16.1%) of them
suffering from others disease include; peptic ylaesteoporosis skin
diseases. As for activity in thyroid gland, the mos girls did not have
activity in thyroid gland 137 (91.3%), while 13 786) of them suffering
from activity in gland. On the other hand, the sintd were characterized in
mood nervous recorded 81 (54%), and about 69 (48%)e students were
not nervous.

The same table also illustrates, the majority dégvere not suffering
from psychological stress 106 (70.7%), while 44.328) of girls suffering

( 569)
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from that. The subjects were suffering from dizsmeand vertigo, 85
(56.7%), and about 44 (29.3%) of subjects weresnffering from that. The
majority of girls were feeling dizziness and vestiguring waking and

effort, 31 (36.4%), also 11 (12.9%) of them werelifeg dizziness and
vertigo during hunger, while 21 (24.7%) of them evéhis feeling during

other include; exercise and the menstrual cyclefoAanorexia, the most of
girls were suffering from anorexia (lack of appetiil6 (77.3%), while 34
(22.7%) of them were not suffering from that. Relyay causes of anorexia,
the majority of girls were not feeling hungry 426(3%) and about 33
(28.4%) of them did not eating because busynesie W6 (13.7%) of them

because of sleep and laziness, finally 33 (28.4#4hem did not eating
because others factors include; stress, lack ofvledge and anxiety. It
could be noticed from table (5) that the majority girl's parents were
suffering from underweight and slimness 95 (63.3%hile about 55

(36.7%) of a girl's parents were not suffering frirat.

Table (6) dietary habits of the study sample, thaonity of girls
reported eating two meals daily 89 (59.3%), anduas® (36.7%) of them
reported eating three meals daily, while 6 (4%}¥toidents reported eating
one meal per day. It is clear from table (6) thajamty of girls reported
eating breakfast 105 (70%), and about 45 (30%hemt did not reported
eating breakfast. On the other hand 47 (44.7%)id$ geported eating
breakfast at home, while 58 (55.3%) of them rembeating breakfast at
college. Regarding preferred foods, the majoritygofs were preferred
sweet foods 84(56%), while about 66 (44%) of theareanpreferred salty
foods. As for preferred cooking method, the majouf subjects were
preferred traditional method (Mesabek) 47 (31.3%b)ile about 25 (16.7%)
of them were preferred boiled or stir-fried methoasd 35 (23.3%) of the
girls were preferred grilled method, finally 43 (2%) of them preferred
baking method.

Table (7) consumption of different food item of thieidy sample, the
majority of girls reported drinking milk 121 (80.7%and about 29 (19.3%)
of them did not reported drinking milk. On the atland 138 (44.7%) of

girls reported eating meat, while 12 (8%) of theith Kot reported eating

0
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meat. Also the most of students reported eatingsfrand vegetables 147
(98%), while about 3 (2%) of them did not reportedting fruits and
vegetables.

Frequency of eating different food item is presdritetable (8). The
present sample demonstrated consumption of milkatna@d fruits and
vegetables once daily were, 28 (23.1%), 25 (18.1)a8d 34 (22.9%)
respectively. While the present sample reportegwamption of milk, meat
and fruits and vegetables twice or more per dayewef2.4%), 1 (0.72%)
and 25 (16.9%) respectively. Also the students mtedoconsumption of
milk, meat and fruits and vegetables Once weeklyew&3(43.9%), 21
(15.2%) and 15 (10.1%) respectively. While the sat§ demonstrated
consumption of milk, meat and fruits and vegetalpdse per week were,
27 (22.4%), 56 (40.6%) and 29 (19.6%) respectivElgally the subjects
reported consumption of milk, meat and fruits aegetables Three times
per week were, 10 (8.2%), 35 (25.4%) and 45 (30.f&Xpectively.

DISCUSSION

The results indicated that 59.1% of girls were unweeght and 12.3%
of girls were overweight, this percentage nearlghwiman, (2007) who
observed that 43% of students girls suffered frardemweight and 19% of
them were overweight, although this percentage edemgher than other
Saudi studies Abalkhail et al., (2002), but it r&eel the common attitude of
the university girls, where most of them try avoabesity and its
complications. This observation primarily observ®d Al Bedwee et al.,
(2004) who observed that the Tunisian universitgsgiend to be thin.
Moreover, most of studied subjects were studyingitmn and know how
to limit their intake from high calorie foods. Thigsult emphasis the
concepts of Rasheed (1998) who observed that ayeharthe concept of an
ideal body image from the overweight female to tbatthe slim figure
accompanied advancing education. In conclusion, evorwith higher
educational level were more likely to favor slima@s an ideal.

Most of girls 97.3% of them were age between 184-y@ars, also
42% of girls were in the second academic year &m@9% of girls were
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single, this results agreed with Iman (2007), whisesved that married
subjects of university girls were heavier thandhenarried subjects.

It could be concluded from table (4) that mostudfjects 70% of them
were desired systolic BP (90 — 119 mmHg) and &% of subjects were
desired diastolic BP (60 — 79 mmHg) this resultead with EI-Hazmi and
Arjumand, (2001) who were confirmed that the nbese males and
females the prevalence of hypertension was 4.8%2a8%b. While in the
obese group the prevalence was almost 1.6 timémihig the males (8%)
and 3.52 times higher (8%) in the female obese.sf@band hypertension
are closely associated multifactorial disorders atddies in different
population groups have confirmed that the prevaent hypertension
increases significantly in the obese (Kastarineal ¢t2000, Mikhail et al.,
1999), also who were e observed that the prevalehdeypertension is
higher in the obese than the non-obese and thealpree in the obese
females is more than the obese males in the Sapdigtion. Also it can be
observed from table (9) the correlation matrix kesw blood pressure and
anthropometric measurements, there were no significdifferences
between systolic BP, diastolic BP and body massxrahd weight.

Most of girls 79.3% were no suffering from diseaseshile about
20.7% of girls were suffering from diseases inahgglianemia, tuberculosis,
diabetes mellitus and osteoporosis Tsugane &28l02) who reported that
underweight is associated with negative health equsnces, such as
nutritional deficiency, depression are moodinedsedness, an
overpowering urge to sleep all day, inability to flmple daily tasks. Also
63.3% of girl's parents were suffering from undeghie and slimness this
results supported with Mahan and Escott-Stump (RO@® reported that
underweight can be caused by genetic and herextitgrk.

It could be concluded from Table (6) that bad dietebits like eating
one meal per day, not r eating breakfast, usetiwmadli method (Mesabek)
in cooking and low rates of milk consumption, meatd fruits and
vegetables once daily, also Iman (2007) reportatifdod habits like eating
cafeteria food daily drinking tea after meals diggcand drinking coffee
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before breakfast were more prevalent among undghiewhile normal

subjects share or exceed them in other bad foodtshadowever, the

increasing westernization and urbanization occgrrin most countries
around the world is associated with changes indtetary habits and types
of consumed foods and drinks. This bad food hakése prevalent among
adolescents and young adults in the Gulf area.

The nutritional problems in Saudi Arabia are maidle to a change
in food habits, illiteracy and ignorance, rathartta shortage of food supply
or low income. Therefore, it is essential for adbople to eat a balanced diet
which will provide the dietary requirements of alutrients. Perhaps
behavior modification with respect to food intakdl we effective in the
treatment of underweight (Simopoulos, 1985).

CONCLUSION

The combined prevalence of underweight and slimaessng Saudi
female students is increasing and comparable tsethiound in the
developed countries. Less healthy dietary habit&r good choices and
socio-economic differentials may be associated wiitle problem of
underweight and slimness including Saudi FemaledéStis in Taibah
University.

RECOMMENDATIONS

Those involved in underweight prevention may uses¢hfindings to
implements university- based food programs and itrarial health
education messages with incorporation of skills pooper food choices.
Emphasizing the importance of breakfast, and tlzars of frequent eating
out and the importance of certain food items irvengéion of underweight to
girls. Further studies involving females and otpessible risk factors of
underweight are needed.
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Table (1): Distribution of the study sample (n ©paccording taMI

Body mass index BMI classification (kg/m2) NO. %
Very severely underweight (< 15) 7 3.2
Severely underweight (15 — 16) 13 5.9
Underweight (>16 - 18.5) 130 59.1
Normal weight (>18.5 - 25) 43 19.5
Overweight (> 25) 27 12.3

Total 220 100

Table (2): Demographic characteristic of the stsayple (n = 150)

Variables

NO.

%

Age groups (years)

Mean = SD = 20.46 £ 2.38

18-24 146 97.3
> 24 4 2.7
Total 150 100
Academic year
First year 45 30
Second year 63 42
Third year 24 18
Fourth year 15 10
Total 150 100
Marital status
Single 128 85.3
Married 22 14.7
Total 150 100
Number of children
No 7 31.8
One child 8 36.3
Two children 4 18.2
> 3 children 3 13.7
Total 22 100
Family income (SR)
Low (< 3000) 15 10
Medium (5000 - 7000) 101 67.3
High (> 7000) 34 22.7
Total 150 100
o\
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Table (3): Anthropometric measurements of the sgadyiple (n = 150)

Variables NO. %
Weight groups (kg) Mean + SD =42.20 + 4.10 kg
<35 4 2.7
35 - 45 118 78.6
> 45 28 18.7
Total 150 100
Height groups (cm) Mean = SD = 157.50 £ 6.10 cm
<145 3 2
145 - 155 44 29.3
> 155 103 68.7
Total 150 100
Arm Circumference groups (cm) Mean + SD = 21.9419Zm
<20 20 13.3
20 - 25 124 82.7
> 25 6 4
Total 150 100

Table (4): Blood pressure measurements of theystachple (n = 150)

Blood pressure classification

NO.

%

Systolic BP (mmHg)

Mean + SD =112.70 + 11.97

Hypotension (< 90) 15 10

Desired (90 — 119) 105 70
Prehypertension (120 — 139) 30 20

Total 150 100

Diastolic BP (mmHg) Mean + SD = 74.65 + 10.67

Hypotension (< 60) 8 5.3

Desired (60 — 79) 108 72
Prehypertension (80 — 89) 34 22.7

Total 150 100
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Table (5): Health history of the study sample (b59)

Variables | NO. | %
Suffering from diseases
Yes 31 20.7
No 119 79.3
Total 150 100
Types of disease
Diabetes mellitus 3 9.6
Colon 3 9.6
Tuberculosis 4 12.9
Anemia 16 51.6
Others 5 16.1
Total 31 100
Activity in thyroid gland
Yes 13 8.7
No 137 91.3
Total 150 100
Nervous
Yes 81 54
No 69 46
Total 150 100
Psychological stress
Yes 44 29.3
No 106 70.7
Total 150 100
Dizziness and Vertigo
Yes 85 56.7
No 65 43.3
Total 150 100
Time of Dizziness and Vertigo
Waking 31 36.4
Hunger 11 12.9
Effort 31 36.4
Others 21 24.7
Total 85 100
Anorexia (lack of appetite
Yes 116 77.3
No 34 22.7
Total 150 100
Causes of Anorexia (lack of appetite)
Not feeling hungry 42 36.2
Busyness 25 21.5
Sleep and laziness 16 13.7
Others 33 28.4
Total 116 100
A parent suffering from underweight or slimness
Yes 95 63.3
No 55 36.7
Total 150 100
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Table (6): Dietary habits of the study sample (t56)

Variables NO. %
No. of main meals / day
One meal 89 59.3
Two meal 55 36.7
Three meal 6 4
Total 150 100
Eating breakfast
Yes 105 70
No 45 30
Total 150 100
Place of eating breakfast
At home 47 44.7
At college 58 55.3
Total 105 100
Preferred foods
Sweet foods 84 56
Salty foods 66 44
Total 150 100
Preferred cooking method
Traditional (Mesabek) 47 31.3
Boiled or stir-fried 25 16.7
Grilled 35 23.3
Baking 43 28.7
Total 150 100
Table (7): Consumption of different food item bétstudy sample (n = 150)
Food Items NO. %
Drinking milk
Yes 121 80.7
No 29 19.3
Total 150 100
Eating meat
Yes 138 92
No 12 8
Total 150 100
Eating fruits and vegetables
Yes 147 98
No 3 2
Total 150 100
57D
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Table (8): Consumption frequency of different fatain of the study sample (n = 150)
Food Items Once/ day| Twice or | Once/ Twice/ | Three times
more / day week week week
No.| % |[No.| % | No.| % | No. | % No. %
[Imilk 28 | 23.1| 3 | 2.4 53 |43.9 27 [224] 10 | 8.2
[Meat 25 |18.1] 1 |0.72] 21 |15.9 56 [40.6] 35 | 254
[iruits and Vegetables 34 | 22.9] 25 [16.9] 15 [10.1] 29 |19.6] 45 |305

Table (9): Correlation matrix between blood pressaand anthropometric measurements

Blood Weight | Height BMI Arm
pressure Correlation circumference
Systolic Pearson -.154 | -.048 .018 -.140

BP correlation .059 .557 .830 .087
Sig. (2-tailed) | 150 150 150 150

N
Distolic Pearson -.036 | -.165* 127 .014
BP correlation .664 .044 121 .865
Sig. (2-tailed) | 150 150 150 150

N

** correlation is significant at the 0.01 level {@Hed).
* correlation is significant at the 0.05 level @hed).
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