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Abstract

Objective: To investigate the association between self-esteem, physical activity,
engaging in risky behaviours, social and cultural capital, attitudes towards thin-
ness, parental and personal characteristics with weight-control behaviours among
adolescents in Beirut, Lebanon.
Design: A community-based cross-sectional study. A stratified cluster sampling
design was used and information gathered by means of a questionnaire. Asso-
ciations were investigated using multinomial logistic regression, accounting for
the survey design. Odds ratios were calculated for trying to lose weight, or trying
to gain weight, compared with no weight-control behaviour.
Setting: The study was conducted in three underprivileged urban areas of Beirut
in 2003.
Subjects: The sample size was 1294 adolescents aged 13–19 years.
Results: Determinants of weight-control behaviour among girls included their atti-
tudes towards thinness (ORloss 5 4?29, ORgain 5 0?38), dissatisfaction with weight
(ORloss 5 10?9, ORgain 5 9?63), engaging in physical activity (ORloss 5 2?22), smoking
(ORlossE3) and the mother working (ORloss 5 2?77). Determinants of weight-control
behaviour in boys included their attitudes towards thinness (ORloss 5 14?7, ORgain 5

0?35), dissatisfaction with weight (ORloss 5 15?6, ORgain 5 17?7), being involved in a
cultural activity (ORgain 5 2?51), engaging in a fight (ORloss 5 5?25, ORgain 5 1?64) and
engaging in physical activity (ORloss 5 2?56, ORgain 5 2?17).
Conclusions: Attitudes towards thinness, weight dissatisfaction and physical activity
are common determinants for weight-control among boys and girls, although to
varying degrees of influence. Self-esteem, social capital, cultural capital and parental
characteristics were not significant predictors when accounting for the other variables.
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Nutrition and weight-related issues are international con-

cerns. The Millennium Development Goals include one goal

specific to nutrition(1); and a recent fact sheet and reports

discuss the epidemics of obesity(2,3) on one the hand and

malnutrition(4,5) on the other. The problems of both obesity

and malnutrition have been documented in the Eastern

Mediterranean region(3,6–9). Interventions to reduce inap-

propriate nutrition and obesity need to be based on a

thorough understanding of the determinants of such pro-

blems and associated behaviours. Several studies have

looked at the prevalence of and determinants of weight

control among adolescents. However, most of these studies

were conducted in developed countries and very few

studies were conducted in the Arab countries.

Weight-control behaviours include dieting (trying to

lose weight), trying to maintain the same weight and

trying to gain weight. Although each may have positive

and/or negative consequences, dieting has been most

frequently researched. The consequences of dieting can

be severe(10). In addition, several studies have shown

that dieting habits acquired during adolescence tend to

persevere into adulthood(11,12). Dieting has also been

identified as the most important predictor in the onset

of adolescent new eating disorders(13).

Recently, the need to understand the nature and inter-

actions of social, psychological and physiological risk fac-

tors on body dissatisfaction and disordered eating has been

highlighted(14). Weight control and/or dieting behaviour

has been found to be associated with several categories of

variables including demographic, socio-economic, personal,

socio-cultural, and other health behaviours.

Demographically, girls are more likely to be trying to

lose weight than boys(15–19) and boys are more likely to

be trying to gain weight or do nothing about their weight

than girls(17,19). Socio-economically, previous study

results are varied(15–17).
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At the personal level, dieting frequency or unhealthful

weight-control practices have been shown to be posi-

tively related to disordered eating and psychological

problems such as body dissatisfaction, depression, feel-

ings of insecurity and low self-esteem(10,20–25). Socio-

cultural agents such as media, family and peers have been

shown to influence adolescent girls’ body dissatisfaction

and dietary restraint(10,26,27).

Related to other health risk behaviours, positive associa-

tions have been found between weight-control behaviours

and behavioural risk factors among adolescents(18,19,24,28–30).

The association between smoking and dieting is well

established, especially among girls(18,31,32).

Several studies have looked at weight-related issues

among high-school or university students in Lebanon(7,33–35).

In general, the results of the research in Lebanon are sup-

portive of the international literature on determinants.

In order to advance understanding of the determinants

of weight-control behaviour among young persons in

Lebanon, the present study investigated the association

between attitudes towards thinness, self-esteem, risky

behaviours, social capital and parental characteristics and

weight-control behaviours among girls and boys in three

underprivileged urban areas of Beirut, Lebanon. Identi-

fying the characteristics of such behaviours will enable

health professionals to target those at risk with the

appropriate interventions.

Methods and materials

Study design

The data used in the present analysis come from Phase II

of the urban health survey conducted in three impover-

ished urban communities of Beirut, Lebanon in 2003

by the Centre for Research on Population and Health

(CRPH) at the Faculty of Health Sciences of the American

University of Beirut, Lebanon. The sample was based on

stratified clustering by the three communities: Naba’a,

Hay El-Sollom and Burj El-Barajneh. All adolescents who

were between the age of 13 and 19 years inclusively were

identified from households that were sampled in Phase I.

Of the 2799 households sampled in Phase I, only 783

households, identified from seventy-one clusters, had

eligible participants resulting in a sample size of 1526

adolescents. Of these, 9?6 % refused to participate and a

further 4?6 % were lost to follow-up. Thus the final sample

size of adolescents was 1294, which is an 84?8 % response

rate. All questionnaires were conducted in Arabic.

Materials

In what follows, we give a brief description of the questions

used in our analysis. The variables are grouped into six

distinct blocks of variables representing distinct compo-

nents that might bear influence on the weight-control

behaviour of an adolescent. Our response variable is trying

to gain weight, trying to lose weight, trying to stay the same

weight or not trying to change weight.

Block 1: Attitudes towards thinness and weight

satisfaction

Attitudes toward thinness were assessed by the following

questions: (i) ‘Do you think that the thinner you are, the

better you look?’ (ii) ‘In your opinion, are girls pretty

whatever their weight is?’ (iii) ‘In your opinion, do girls

have to be thin or slim to be pretty?’ (iv) ‘Do you care if

your friends are fat/thin?’ (v) ‘How satisfied are you with

your weight?’

Block 2: Self-esteem

Self-esteem questions included whether they were satis-

fied with themselves; whether they could achieve like

others; and whether they felt like losers.

Block 3: Personal characteristics

Personal characteristics included engaging in cultural

activities (such as participation in theatrical/musical/

dance acts or going to book/art exhibitions) and reli-

giosity. Religiosity was assessed by whether they con-

sidered themselves religious and to what extent their

religious beliefs affected their daily life.

Block 4: Risky behaviours

Risky behaviours included smoking cigarettes, smoking

argileh (also known as hookah or water-pipe), engaging

in fights within the past three months and absence of

physical activity. Physical activity was defined in two

ways: following Lowry et al.(36) and following Sibai

et al.(7). According to the first method(36), physical activity

was divided into vigorous (e.g. playing football), mod-

erate (e.g. walking), or muscle strengthening (e.g. weight

lifting); while according to the second(7), physical activity

was considered to be present if the respondent engaged

in any physical activity on three or more days per week.

Block 5: Social capital

Social capital was assessed by whether the adolescents:

belonged to a union or a social/neighbourhood/cultural/

athletic club; engaged in social activities, such as attend-

ing a general meeting, writing to a newspaper or taking

part in a demonstration or a strike within the last six

months; knew/trusted people in the neighbourhood; and

were satisfied with the number of family members/friends

living nearby. In addition, we queried the relationship

of the person the adolescents turn to if in urgent need of

ride, in need to borrow 15 000LL (equivalent to $US 10) or

if they have a personal problem.

Block 6: Parental characteristics

Parental characteristics were assessed as years of educa-

tion and occupation of both parents.
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Statistical analysis

To assess the effect of some of the perceived factors, multi-

variate multinomial-logistic regression modelling was used

while accounting for the design effect. We analysed the data

in two stages. First, for each block of variables, we built a

model – termed as Model I – using a stepwise backward

elimination. Therefore, we performed six different regres-

sions. For each regression, the initial step included all vari-

ables listed in the block and the following variables:

education, age, pocket money, general health and health

services utilization, which were retained throughout the

selection process. For the retention of variables in the step-

wise regression a P value of 0?1 was used. Second, Model II

was built by including all of the variables retained in the final

step of the six regressions. For this model, a P value less than

0?05 was considered to be statistically significant.

All analyses were stratified by gender. Merging of

parents’ characteristics that were not available in the

adolescent file and re-coding were done using the R

programming language and environment (R Foundation

for Statistical Computing, Vienna, Austria). All statistical

analyses were done using the STATA statistical software

package version 9 (StataCorp LP, College Station, TX,

USA). Odds ratio estimates are reported together with

95 % confidence intervals.

Results

A total of 1294 unmarried adolescents, 617 (population size

743) girls and 677 (population size 804) boys, aged 13–19

years, answered the survey. Fifty-two per cent were boys.

Overall, 11% of the sample was trying to lose weight, 9%

was trying to gain weight, 3% was trying to stay the same

weight and the remaining was doing nothing about their

weight. Since the percentage trying to stay the same weight

was so low, we combined this group with those doing

nothing about their weight in order to avoid any unstable

estimates that might result from the low percentage. Hence-

forth, we refer to this group as those who were doing

nothing about their weight and abbreviate it as DONOWT.

Furthermore, we refer to those who were trying to lose or

gain weight as LOSEWT and GAINWT, respectively.

Among girls, 75 % were not doing anything particular

about their weight inclusive of those who were trying to

stay the same weight (5 %), 20 % were trying to lose

weight and the other 5 % were trying to gain weight.

Similarly, among boys, the majority were doing nothing

particular about their weight (82 %). However, in contrast

to girls, those trying to lose weight were only 5 % as

compared with 13 % trying to gain weight.

The average age for girls was 15?6 years and for boys

15?9 years. Approximately 40 % of girls had less than

8 years of education, compared with 47 % of boys. About

28 % of boys did not receive any pocket money compared

with 10 % of girls. The distribution of these demographic

variables was homogeneous across the three weight-

control groups.

Three-quarters of the adolescents reported that they

enjoyed good to very good health. For both genders, the

proportion of those who perceived themselves as having

poor/very poor/acceptable health was highest among

GAINWT. Approximately half of the sample had seen a

medical doctor within the last year. Furthermore, the

proportion of those who perceived their health as worse

than others (8 % of girls and 10 % of boys) was statistically

significantly higher among GAINWT compared with the

other two groups for both genders.

Table 1 gives the general characteristics of the sample

and the crude odds ratios together with corresponding

95 % CI. Table 2 gives the estimates of the adjusted odds

ratios under Models I and II. The reference group for

the multinomial logistic regression models is DONOWT.

In the following, we comment on the main findings of

our study.

Block 1: Attitude towards thinness and weight

satisfaction

Overall, 18 % of boys and 40 % of girls reported that one

looked better the thinner one was; 37 % of boys and 44 %

of girls stated that girls look beautiful regardless of their

weight; and 18 % of boys and girls reported that girls need

to be thin to look beautiful. In addition, 77 % of boys and

69 % of girls were satisfied with their weight. The majority

of boys and girls, approximately 96 %, stated that they did

not care if their friends were fat or thin. These two vari-

ables were dropped in further analysis to avoid unstable

estimates due to sparseness.

Among girls, LOSEWT were 4?29 (95 % CI 2?35, 7?82)

times more likely to say that one looked better the thinner

one was compared with DONOWT; in contrast, GAINWT

were 0?38 (95 % CI 0?15, 0?95) times less likely to say so.

LOSEWT and GAINWT were approximately ten times

more likely to be not satisfied with their weight compared

with DONOWT. In addition, LOSEWT were 1?67 (95 % CI

1?09, 2?55) times more likely to report that only thin girls

look beautiful compared with DONOWT. No statistical

difference was detected among the groups when asked if

girls look beautiful regardless of their weight (see Table 1,

crude estimates).

Adjusting for demographic and health-related vari-

ables, the variables retained in the final step were thinner

is better and satisfied with weight. Under Model I, the

effect of satisfaction with weight decreased to OR 5 8?47

(95 % CI 4?59, 15?6) in LOSEWT and increased to OR 5

17?9 (95 % CI 8?06, 9?7) in GAINWT. One the other hand,

the effect of thinner is better decreased for LOSEWT to

OR 5 2?04 (95 % CI 1?06, 3?94) and increased its protec-

tiveness for GAINWT to OR 5 0?15 (95 % CI 0?05, 0?45)

(see Table 2, Model I estimates).

For boys, the crude estimates for GAINWT were similar

to those of girls except for satisfaction with weight which
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Table 1 General characteristics of the sample stratified by gender and weight-control measure: adolescents aged 13–19-years from three underprivileged urban areas of Beirut, Lebanon,
2003. The n (%) are the observed counts and the weighted percentages. The crude odds ratios are presented with 95 % confidence interval, with significant odds with respect to the DONOWT
group indicated by italic font

Girls Boys

Variable GAINWT DONOWT LOSEWT GAINWT DONOWT LOSEWT

Unweighted n 33 465 119 86 560 31
Weighted n 43 559 142 101 667 37

Block 1: Attitudes towards thinness and weight satisfaction
Thinner is better (no 5 ref; yes), n (%) 6 (18) 171 (37) 84 (72) 6 (7) 95 (17) 23 (75)

OR (95 % CI) 0?38 (0?15, 0?95) 1?00 4?29 (2?35, 7?82) 0?35 (0?14, 0?86) 1?00 14?7 (6?08, 35?6)
Satisfied with weight (satisfied/very satisfied 5 ref; not/not

at all/no opinion), n (%)
22 (68) 85 (18) 85 (71) 62 (72) 74 (13) 21 (70)

OR (95 % CI) 9?63 (4?79, 19?4) 1?00 10?9 (6?23, 19?2) 17?7 (9?78, 32?1) 1?00 15?6 (7?26, 33?3)
Only thin girls are beautiful (no 5 ref; yes), n (%) 7 (20) 76 (16) 29 (25) 24 (28) 99 (17) 8 (26)

OR (95 % CI) 1?25 (0?51, 3?07) 1?00 1?67 (1?09, 2?55) 1?91 (1?07, 3?41) 1?00 1?68 (0?70, 4?01)
Girls look beautiful regardless of their weight (no 5 ref;

yes), n (%)
10 (34) 212 (46) 50 (42) 25 (30) 219 (39) 4 (12)

OR (95 % CI) 0?61 (0?23, 1?59) 1?00 0?86 (0?54, 1?39) 0?69 (0?40, 1?18) 1?00 0?22 (0?07, 0?63)

Block 2: Self-esteem
Satisfied with oneself (agree 5 ref; disagree/no opinion),

n (%)
3 (8) 36 (8) 21 (17) 12 (14) 52 (9) 7 (22)

OR (95 % CI) 1?04 (0?28, 3?81) 1?00 2?37 (1?38, 4?06) 1?61 (0?78, 3?33) 1?00 2?92 (1?30, 6?57)
Can achieve like others (agree 5 ref; disagree/no opinion),

n (%)
14 (42) 180 (40) 33 (28) 35 (43) 202 (38) 4 (13)

OR (95 % CI) 1?09 (0?50, 2?34) 1?00 0?58 (0?38, 0?89) 1?24 (0?77, 2?02) 1?00 0?25 (0?09, 0?74)
Feel like a loser (disagree 5 ref; agree/no opinion), n (%) 7 (18) 69 (15) 23 (19) 12 (14) 71 (13) 5 (16)

OR (95 % CI) 1?21 (0?51, 2?88) 1?00 1?32 (0?79, 2?19) 1?05 (0?48, 2?29) 1?00 1?26 (0?43, 3?71)

Block 3: Personal characteristics
Engaged in a cultural activity (no 5 ref; yes), n (%) 25 (73) 319 (69) 94 (80) 72 (84) 374 (68) 27 (87)

OR (95 % CI) 1?20 (0?51, 2?84) 1?00 1?73 (1?14, 2?64) 2?51 (1?21, 5?19) 1?00 3?15 (0?98, 10?09)
Degree of religiosity (half-half 5 ref; very religious/

religious), n (%)
12 (34) 195 (43) 45 (37) 54 (65) 331 (59) 17(55)

OR (95 % CI) 0?71 (0?28, 1?80) 1?00 0?83 (0?51, 1?35) 1?35 (0?76, 2?40) 1?00 0?76 (0?34, 1?68)
(half-half 5 ref; not/not at all religious), n (%) 2 (6) 16 (3) 8 (7) 9 (9) 53 (9) 2 (6)

OR (95 % CI) 1?57 (0?39, 6?39) 1?00 1?81 (0?71, 4?62) 1?21 (0?54, 2?70) 1?00 0?52 (0?11, 2?36)
Religion affects daily life (a little 5 ref; a lot), n (%) 9 (32) 174 (39) 43 (36) 27 (34) 248 (47) 11 (36)

OR (95 % CI) 0?62 (0?20, 1?94) 1?00 1?07 (0?67, 1?72) 0?55 (0?28, 1?08) 1?00 0?72 (0?29, 1?77)
(a little 5 ref; not at all), n (%) 4 (11) 76 (17) 29 (25) 26 (30) 138 (26) 10 (34)

OR (95 % CI) 0?48 (0?14, 1?65) 1?00 1?67 (0?88, 3?16) 0?86 (0?47, 1?55) 1?00 1?20 (0?49, 2?96)

Block 4: Risky behaviours
Ever tried cigarettes (never 5 ref; ever), n (%) 3 (7) 58 (12) 26 (22) 30 (36) 167 (30) 10 (33)

OR (95 % CI) 0?59 (0?17, 2?01) 1?00 1?96 (1?16, 3?30) 1?33 (0?78, 2?26) 1?00 1?15 (0?48, 2?77)
Ever tried argileh (never 5 ref; ever), n (%) 10 (27) 175 (38) 78 (67) 73 (84) 356 (64) 24 (78)

OR (95 % CI) 0?60 (0?29, 1?24) 1?00 3?30 (2?09, 5?20) 3?01 (1?47, 6?18) 1?00 1?95 (0?85, 4?49)
Violence in the past three months (no 5 ref; yes), n (%) 1 (2) 21 (4) 7 (5) 22 (27) 101 (18) 17 (54)

OR (95 % CI) 0?56 (0?09, 3?37) 1?00 1?28 (0?48, 3?43) 1?64 (1?03, 2?60) 1?00 5?25 (2?51, 11?0)
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Table 1 Continued

Girls Boys

Variable GAINWT DONOWT LOSEWT GAINWT DONOWT LOSEWT

Sibai’s physical activity (yes 5 ref; no), n (%) 27 (82) 365 (79) 75 (63) 43 (49) 378 (68) 14 (45)
OR (95 % CI) 1?17 (0?45, 3?06) 1?00 0?45 (0?28, 0?70) 0?46 (0?30, 0?72) 1?00 0?39 (0?17, 0?89)

Lowry’s physical activity (yes 5 ref; no), n (%) 31 (95) 411 (89) 89 (74) 54 (62) 404 (72) 16 (51)
OR (95 % CI) 2?24 (0?51, 9?89) 1?00 0?37 (0?23, 0?58) 0?63 (0?41, 0?98) 1?00 0?40 (0?19, 0?84)

Block 5: Social support
Membership of a club (no 5 ref; yes), n (%) 6 (18) 83 (18) 34 (27) 37 (44) 188 (34) 20 (65)

OR (95 % CI) 0?96 (0?33, 2?83) 1?00 1?70 (0?99, 2?93) 1?51 (0?99, 2?31) 1?00 3?51 (1?59, 7?74)
For an emergency lift, ask (family 5 ref; friends/others),

n (%)
5 (14) 37 (8) 11 (9) 16 (18) 90 (16) 5 (16)

OR (95 % CI) 1?89 (0?64, 5?59) 1?00 1?18 (0?55, 2?55) 1?34 (0?72, 2?51) 1?00 1?29 (0?49, 3?38)
(family 5 ref; no one), n (%) 1 (2) 22 (5) 8 (8) 13 (16) 48 (8) 7 (23)

OR (95 % CI) 0?48 (0?06, 3?74) 1?00 1?60 (0?62, 4?13) 2?21 (1?03, 4?76) 1?00 3?60 (1?28, 10?13)
In need to borrow 15 000LL, ask (family 5 ref; friends/

others/no one), n (%)
4 (11) 27 (6) 12 (11) 16 (18) 59 (10) 7 (22)

OR (95 % CI) 2?01 (0?66, 6?16) 1?00 2?13 (0?99, 4?62) 1?96 (1?05, 3?65) 1?00 2?43 (0?92, 6?40)
Personal problem, ask (family 5 ref; friends/others/no

one), n (%)
7 (19) 69 (15) 30 (25) 22 (25) 124 (21) 15 (46)

OR (95 % CI) 1?31 (0?41, 4?15) 1?00 1?84 (1?11, 3?05) 1?25 (0?74, 2?12) 1?00 3?19 (1?43, 7?11)
Know people in the neighbourhood (few/very few 5 ref;

many/most), n (%)
21 (60) 191 (42) 66 (55) 61 (72) 329 (60) 19 (62)

OR (95 % CI) 2?05 (0?82, 5?09) 1?00 1?64 (1?09, 2?47) 1?72 (0?90, 3?28) 1?00 1?08 (0?50, 2?33)
Trust people in the neighbourhood (few/very few 5 ref;

many/most), n (%)
4 (10) 24 (5) 3 (3) 10 (12) 39 (7) 1 (4)

OR (95 % CI) 2?15 (0?56, 8?29) 1?00 0?50 (0?10, 2?49) 1?76 (0?92, 3?37) 1?00 0?49 (0?08, 3?03)
Satisfied with the number of family members living nearby

(yes/very 5 ref; somewhat/no/not at all), n (%)
11 (34) 159 (35) 40 (34) 23 (27) 154 (28) 8 (27)

OR (95 % CI) 0?96 (0?51, 1?80) 1?00 0?96 (0?58, 1?61) 0?98 (0?52, 1?85) 1?00 0?97 (0?41, 2?33)
Satisfied with the number of friends living nearby

(yes/very 5 ref; somewhat/no/not at all), n (%)
11 (32) 166 (37) 42 (37) 17 (19) 139 (25) 11 (35)

OR (95 % CI) 0?82 (0?42, 1?58) 1?00 0?98 (0?70, 1?37) 0?72 (0?32, 1?65) 1?00 1?59 (0?70, 3?58)
Engaging in social activities (no 5 ref; yes), n (%) 8 (23) 80 (18) 14 (12) 28 (35) 184 (35) 11 (36)

OR (95 % CI) 1?35 (0?64, 2?83) 1?00 0?61 (0?23, 1?59) 1?01 (0?59, 1?72) 1?00 1?03 (0?44, 2?40)

Block 6: Parental characteristics
Mother’s education (illiterate 5 ref; elementary), n (%) 12 (40) 167 (39) 35 (32) 21 (26) 177 (34) 9 (30)

OR (95 % CI) 1?11 (0?47, 2?61) 1?00 0?95 (0?52, 1?74) 0?66 (0?37, 1?19) 1?00 1?17 (0?47, 2?91)
(illiterate 5 ref; intermediate and above), n (%) 7 (26) 106 (25) 38 (36) 25 (33) 156 (30) 13 (43)

OR (95 % CI) 1?13 (0?39, 3?30) 1?00 1?67 (1?01, 2?76) 0?93 (0?50? 1?74) 1?00 1?90 (0?82, 4?39)
Mother works (no 5 ref; yes), n (%) 2 (9) 41 (10) 25 (23) 8 (10) 63 (12) 7 (22)

OR (95 % CI) 0?95 (0?21, 4?26) 1?00 2?77 (1?56, 4?91) 0?80 (0?34, 1?89) 1?00 1?97 (0?77, 5?00)
Father’s education (illiterate 5 ref; elementary), n (%) 12 (44) 168 (43) 36 (38) 30 (40) 182 (39) 9 (31)

OR (95 % CI) 0?88 (0?30, 2?56) 1?00 0?71 (0?39, 1?27) 1?53 (0?79, 2?94) 1?00 0?85 (0?33, 2?15)
(illiterate 5 ref; intermediate and above), n (%) 6 (21) 104 (27) 22 (24) 24 (34) 113 (24) 10 (34)

OR (95 % CI) 0?69 (0?25, 1?91) 1?00 0?71 (0?38, 1?35) 2?10 (1?10, 3?99) 1?00 1?48 (0?58, 3?78)
Father’s occupation (own-business/manager 5 ref;

self-employed), n (%)
10 (36) 136 (36) 34 (38) 27 (37) 152 (34) 7 (25)

OR (95 % CI) 0?86 (0?25, 2?93) 1?00 0?71 (0?36, 1?41) 2?08 (0?81, 5?30) 1?00 0?58 (0?20, 1?69)
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was almost double that for girls (see Table 1). LOSEWT

were 14?7 (95 % CI 6?08, 35?6) times more likely to believe

thinner is better compared with DONOWT; a similar

estimate was observed for satisfaction with weight.

However, LOSEWT were 0?22 (95 % CI 0?07, 0?63) times

less likely to say girls look beautiful regardless of their

weight compared with DONOWT (see Table 1).

Satisfaction with weight, thinner is better and only thin

girls are beautiful were the variables retained after

adjusting for demographic and health-related variables

among boys. Under Model I, the estimates for thinner is

better and satisfaction with weight were intensified for

GAINWT, whereas they were attenuated for LOSEWT.

Furthermore, boys trying to gain weight were 2?23 (95 %

CI 1?14, 4?37) times more likely to say that only thin girls

are beautiful (see Table 2).

For both boys and girls, care should be taken when

interpreting the estimates for satisfaction with weight due to

the wide confidence intervals associated with this variable.

Block 2: Self-esteem

There was evidence for a difference in satisfaction with

oneself and achieving like others when comparing

LOSEWT and DONOWT. The odds for the aforemen-

tioned variables were respectively 2?37 (95 % CI 1?38,

4?06) and 0?58 (95 % CI 0?38, 0?89) for girls; and 2?92

(95 % CI 1?30, 6?57) and 0?25 (95 % CI 0?09, 0?74) for boys.

No such evidence was detected for variables in this block

when comparing GAINWT and DONOWT (see Table 1).

Satisfaction with oneself was the only variable retained

after adjustment for demographic and health-related

variables under Model I for girls. For boys, the variables

satisfaction with oneself and achieving like others were

retained under Model I. The estimates for the adjusted

odds were similar to the crude ones (see Table 2).

Block 3: Personal characteristics

In this block, evidence of a difference among the groups

was observed for the variable engaging in a cultural

activity but not for the religiosity variables. For girls, the

difference was observed in LOSEWT, OR 5 1?73 (95 % CI

1?14, 2?64). However, for boys it was observed in

GAINWT, OR 5 2?51 (95 % CI 1?21, 5?19) (see Table 1).

After adjustment for demographic and health-related

variables, no variables in this block were retained under

Model I for girls. Among boys, the only variable retained

was engaging in a cultural activity with odds of 2?17 (95 %

CI 1?05, 4?46) when comparing GAINWT and DONOWT

(see Table 2).

Block 4: Risky behaviours

Smoking cigarettes and argileh were highly associated

with each other. In addition, cross-tabulating these two

variables with the outcome variable resulted in a sparse

table. Therefore, we combined these two variables. The

new variable reflected whether an adolescent has everT
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Table 2 Adjusted odds ratios (and corresponding 95 % confidence intervals) under Models I and II* comparing LOSEWT and GAINWT with DONOWT (significant odds with respect to the
DONOWT group indicated by italic font): adolescents aged 13–19-years from three underprivileged urban areas of Beirut, Lebanon, 2003

Girls Boys

GAINWT LOSEWT GAINWT LOSEWT

Variable Model I Model II Model I Model II Model I Model II Model I Model II

Block 1: Attitudes towards thinness
and weight satisfaction

Thinner is better (no 5 ref; yes) 0?15 (0?05, 0?45) 0?09 (0?02, 0?37) 2?04 (1?06, 3?94) 2?10 (1?02, 4?33) 0?16 (0?06, 0?42) 0?18 (0?07, 0?50) 6?99 (2?72, 17?9) 7?77 (2?50, 24?1)
Satisfied with weight (satisfied/very

satisfied 5 ref; not/not at all/no
opinion)

17?9 (8?06, 39?7) 30?3 (13?1, 70?3) 8?47 (4?59, 15?6) 8?20 (3?89, 17?3) 22?9 (11?5, 45?4) 33?5 (16?5, 68?7) 9?53 (4?05, 22?4) 8?90 (3?45, 22?9)

Only thin girls are beautiful (no 5 ref;
yes)

2?23 (1?14, 4?37) 2?23 (1?13, 4?40) 1?46 (0?49, 4?31) 1?50 (0?43, 5?28)

Block 2: Self-esteem
Satisfied with oneself (agree 5 ref;

disagree/no opinion)
0?93 (0?23, 3?79) 0?21 (0?02, 1?82) 2?23 (1?25, 3?99) 1?38 (0?59, 3?23) 1?41 (0?63, 3?16) 0?93 (0?29, 3?00) 3?50 (1?38, 8?87) 2?35 (0?43, 12?9)

Can achieve like others (agree 5 ref;
disagree/no opinion)

1?48 (0?92, 2?38) 2?54 (1?50, 4?32) 0?26 (0?07, 0?93) 0?53 (0?13, 2?20)

Block 3: Personal characteristics
Engaged in a cultural activity

(no 5 ref; yes)
2?17 (1?05, 4?46) 2?64 (1?09, 6?35) 2?17 (0?67, 7?02) 1?52 (0?31, 7?36)

Block 4: Risky behaviours
Ever tried cigarettes or argileh

(never 5 ref; one of them)
0?61 (0?24, 1?53) 0?29 (0?09, 0?92) 2?80 (1?64, 4?79) 2?25 (1?10, 4?58)

(never 5 ref; both) 0?29 (0?06, 1?43) 0?23 (0?02, 2?67) 3?77 (1?98, 7?19) 2?68 (0?98, 7?32)
Violence in the past three months

(no 5 ref; yes)
1?50 (0?88, 2?53) 1?04 (0?46, 2?35) 4?99 (2?46, 10?1) 3?75 (1?59, 8?86)

Sibai’s physical activity (yes 5 ref;
no)

1?09 (0?41, 2?86) 0?64 (0?17, 2?45) 0?50 (0?32, 0?79) 0?38 (0?19, 0?75) 0?42 (0?26, 0?69) 0?43 (0?22, 0?83) 0?48 (0?19, 1?19) 0?56 (0?18, 1?72)

Block 5: Social support
Membership of a club (no 5 ref; yes) 1?37 (0?88, 2?13) 1?09 (0?55, 2?14) 3?14 (1?24, 7?98) 3?56 (1?08, 11?7)
In need to borrow 15 000LL, ask

(family 5 ref; friends/others/no
one)

1?88 (0?94, 3?76) 1?79 (0?74, 4?33) 2?84 (1?09, 7?36) 4?02 (0?97, 16?6)

Personal problem, ask (family 5 ref;
friends/others/no one)

1?39 (0?36, 5?37) 2?95 (0?74, 11?8) 1?89 (1?04, 3?44) 1?94 (0?90, 4?19)

Know people in the neighbourhood
(few/very few 5 ref; many/most)

2?16 (0?84, 5?53) 2?72 (0?92, 8?02) 1?71 (1?11, 2?64) 1?58 (0?87, 2?88)

Block 6: Parental characteristics
Mother works (no 5 ref; yes) 0?82 (0?17, 4?08) 0?49 (0?09, 2?75) 2?64 (1?42, 4?92) 2?50 (1?25, 5?00)

GAINWT, group who were trying to gain weight; DONOWT, group who were doing nothing about their weight; LOSEWT, group who were trying to lose weight.
*Model I estimates are the estimates obtained at the final stage of a stepwise-backward elimination multinomial-logistic regression model for each block of variables controlling for the aforementioned sociodemographic
and health variables. Model II estimates are based on the model that includes all the variables retained in the final steps under Model I and controlling for the sociodemographic and health variables.
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tried smoking both cigarettes and argileh, one of them or

neither. For GAINWT boys, the odds of smoking one or

both were almost three times the odds of smoking in

DONOWT. For LOSEWT girls, the odds of smoking one

was almost three times the odds in DONOWT and the

odds of smoking both was almost four times. Engaging in

a fight was statistically significant among boys only;

OR 5 1?64 (95 % CI1?03, 2?60) for GAINWT and OR 5

5?25 (95 % CI 2?51, 11?0) for LOSEWT (see Table 1).

Just less than half the girls engaged in any kind of

sports, compared with about 70 % of the boys. Based on

Sibai’s classification, there was evidence for a difference

in physical activity comparing LOSEWT and DONOWT

among girls. LOSEWT were twice as likely to be engaged

in physical activity. Similar estimates were obtained for

boys in GAINWT and LOSEWT. Using Lowry’s classifica-

tion gave similar estimates, though inflated slightly for

girls while deflated slightly for boys. Henceforth, for

physical activity we use the classification according to

Sibai as we believe it reflects better the practices of this

society (see Table 1).

After adjustment for demographic and health-related

variables, under Model I physical activity and smoking

were retained for girls; whereas physical activity and

violence were retained for boys. The adjusted odds were

comparable to the crude ones (see Table 2).

Block 5: Social support

Among boys, comparing LOSEWT and DONOWT, there

was evidence of a significant difference for the following

variables: membership of a club, turning to no one v. a

family member when in need of an emergency lift and

turning to other than a family member if facing a personal

problem. The odds were approximately 3 for all of the

aforementioned variables. Compared with DONOWT,

GAINWT were about twice as likely to turn to no one v. a

family member when in need of an emergency lift and to

turn to other than a family member if in need to borrow

15 000LL (see Table 1).

The odds of LOSEWT girls turning to other than a

family member if facing a personal problem were almost

twice those of DONOWT; whereas the odds of knowing

many/most people in the neighbourhood was about 1?6

(see Table 1).

The social capital variables retained in Model I after

adjustment for demographic and health-related variables

were membership of a club and who to turn to when in

need to borrow 15 000LL for boys. For girls, the variables

retained were who to turn to when facing a personal

problem and knowing people in the neighbourhood (see

Table 2).

Block 6: Parental characteristics

No statistical difference was detected among the weight-

control behaviour groups with regard to father’s educa-

tion or occupation and the mother’s education for either

gender. However, the mothers of LOSEWT girls were 2?77

(95 % CI 1?56, 4?91) times more likely to be working and

this was statistically significant. This was not the case

among boys (see Table 2).

Model II

Variables in Blocks 1 to 6 that were retained in the final

step of the different runs of Model I were included in

Model II (see Table 2). The following variables were

common for both boys and girls: thinner is better, satis-

fied with weight/self and physical activity. For girls, the

following variables were also included in Model II: ever

tried cigarettes/argileh, personal problem, knows people

in the neighbourhood and mother works. Also included

in Model II for boys were the following additional vari-

ables: only thin girls are beautiful, can achieve like others,

engaged in a cultural activity, violence in the past three

months, membership of a club and who to turn to when

in need to borrow 15 000 LL. When analysed all together,

social capital and cultural capital variables were not

significant determinants for weight-control behaviours.

Attitudes towards thinness, weight satisfaction and risky

behaviours were determinants for boys’ and girls’ weight-

control behaviours (see Table 2).

Discussion

Results of the present research indicate that personal,

social and psychological variables, along with other

health-risk behaviours, influence weight-control beha-

viours among adolescents in Beirut. This supports pre-

vious research highlighting the complexity of weight-

control behaviours. However, to our knowledge it is

always the case that one subset of these determinants is

considered. Our results indicated that determinants vary

by weight-control outcome studied (weight loss, weight

gain or weight maintenance) and by gender. This extends

previous international research.

Demographic variables such as age and education

were not significantly different among the three groups.

Our results add to the diversity in results related to socio-

economic status. Receiving pocket money, a possible

proxy for socio-economic status, was unrelated to weight-

control behaviour for either gender. So were father’s and

mother’s education and father’s occupation. Mother’s

working status was related to trying to lose weight only

among girls.

With respect to health status, those who perceived their

health to be worse than others were more likely to be

trying to gain weight (data not shown); however, these

differences wane when the different blocks of variables

are considered. This category of respondents may in fact

have a medical condition that resulted in their losing

some weight. It may also be a result of perceptions that

those who are thinner are less healthy. Traditionally in
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Arab societies, cultural norms placed value on and asso-

ciated health with plumpness(33). Although this norm

seems to be changing, remnants among parents of our

respondents may result in their associating thinness with

less ‘health’. This is supported by the results of attitudes

towards thinness. Those trying to lose weight were more

likely to favour thinness. Dissatisfaction with weight was

almost equally related to trying to gain or lose weight for

both genders. However, when controlling for other vari-

ables, those trying to gain weight were most likely to be

dissatisfied with their weight. This supports previous

literature on the importance of perception of body in

behaviours related to weight control(20,22–24).

In support of previous literature(25), self-esteem was

related to weight-control behaviour among boys and

girls. Interestingly, the two self-esteem items were related

in different ways to weight-control behaviour. For both

boys and girls, being dissatisfied with oneself was most

linked to weight-loss behaviours. For boys, feeling one

could not do things as well as others was most linked to

gaining weight. However, when controlling for all the

blocks, dissatisfaction with oneself was not statistically

significant. These results suggest the need for a more

careful analysis of the link in research between self-

esteem and weight-control behaviours.

With respect to exercise and risky behaviours, girls

engaging in exercise were trying to lose weight whereas

boys engaging in exercise were trying to gain or lose

weight. In addition, supporting the previous literature,

smoking cigarettes and argileh was linked to trying to

lose weight in girls; whereas for boys, it was linked to

trying to gain weight. For boys, engaging in a physical

fight in the last three months was linked to trying to lose

weight. This link between violence and weight-control

behaviours among boys has not been documented pre-

viously to our knowledge.

Social capital and cultural capital variables were

included in our analysis of determinants of weight-control

behaviours. With respect to social capital, there have

been contradictory results linking the construct to

health(37). Our results support the conclusion that social

capital is protective for health with respect to weight-

control behaviours. Girls and boys who could rely on

their families for help were generally more likely to be

trying to do nothing about their weight. Boys who were

members of clubs were more likely to be trying to lose

weight than gain or do nothing. This may be a result of

peer pressure to conform to a norm of thinness. We also

assessed cultural capital variables(38). In general, cultural

capital variables were more relevant to boys trying to lose

weight. The same conclusion can be stated for girls for

those specific cultural capital variables that were sig-

nificant in their case. Religiosity was not associated with

weight-control behaviours.

In addition, the results described here advance the

understanding of determinants of weight-control behaviour

specifically among adolescents in Lebanon. Whereas pre-

vious research has focused on samples selected from within

schools or universities, the adolescents described here are a

community sample. Weight-control behaviours were found

to differ slightly from previous literature in Lebanon. Fewer

respondents reported trying to lose weight, even among

girls. In fact, about half as many girl respondents to this

survey reported trying to lose weight (20%) compared with

other surveys(7,33,35) (36–52%). This may be a result of

the younger mean age (15 years) of the present sample of

respondents as compared with previous studies (171

years). It may also be a function of different data collec-

tion methods. This survey utilized a face-to-face interview

with the youth to collect data whereas the others relied

on self-report.

The results of the present analysis are subject to several

limitations. Importantly, we were unable to include BMI as a

confounding variable in this research and therefore do not

know if the desire to lose weight, gain weight or do nothing

is justified. The survey did not ask respondents’ height and

weight. Although measured BMI is most accurate, self-

reported BMI is used most frequently in research describing

determinant weight-control behaviour. Research, however,

has suggested that self-reported BMI may not be a valid and

reliable measure of actual BMI as people tend to over-

estimate their height and underestimate their weight(39,40).

In Lebanon, previous unpublished research found similar

inaccurate results for self-reported height and weight. This

may be due to lack of access to regular care, which would

be especially important in accurate estimates for adoles-

cents’ height and weight. Despite the above justifications,

the inability to compare reported desired weight-control

behaviours with BMI remains a limitation.

In addition, the survey is cross-sectional and thus

relationships must be interpreted as suggested associa-

tions, not causal pathways. It is possible that directionality

may be reversed and that, for example, trying to lose

weight is the determinant of an attitude valuing thinness

rather than the reverse. The survey was administered by

an interviewer, thus the bias of social desirability cannot

be ruled out. Finally, the study was conducted with

adolescents aged 13–19 years in three disadvantaged

urban areas of Beirut, and so the results are not neces-

sarily generalizable to all adolescents in Lebanon.

The research described herein adds to the international

literature on weight-control behaviours among adoles-

cents by providing a comprehensive picture of determi-

nants at various levels of influence and by describing such

determinants for adolescents in a developing world set-

ting. Moreover, to our knowledge, the present study is the

first one to investigate the impact of social capital and

cultural capital variables on adolescents’ weight-control

behaviours. More research on these specific influences is

needed. Results of our study can inform interventions to

improve weight-control behaviours among adolescents in

urban impoverished areas of Lebanon.
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