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Abstract 

Background American Psychological Association defined body dysmorphic disorder as being obsessed with 
observed (preoccupied) flaws in one’s appearance. The observed flaws cause ample distress and/or worsening in 
the quality of life, isolation, lessening in social or professional functioning, while also being linked to depression and 
attempt suicide. Generally, younger individuals are more displeased and anxious about defects that can be seen 
or unseen. The study aimed to explore the predictive role of body mass index and body image in the relationship 
between comorbid body dysmorphic disorder and depressive symptoms among adults. A cross-sectional study used 
self-report measures; for depression, body apperception, and body dysmorphic disorder scale were administered 
to 281 undergraduate and post-graduate adults of Hazara division, Khyber Pakhtunkhwa, Pakistan, consisting male 
(54.80%) and women (45.19%).

Results Results indicated that body dysmorphic disorder was positively associated with body image and negatively 
with depression. As males are prone to stressors in Pakistani society, stressors overwhelm them more than females 
(Cohen’s d = .436). On body mass index categories, depression, age, and gender were substantially different in three 
categories. Structural equation modeling evidenced that body dysmorphic disorder indirectly predicts depression 
when age is used as a moderator and mediation effect of body mass index.

Conclusions It is concluded that body dysmorphic disorder is prevalent at a younger age, overweight and under-
weight among adults. Therefore, the complexity of body dysmorphic disorder and its similarity with body image 
can be better understood within the specific context. The potential implication is it make easy to understand for the 
researchers and mental health care practitioners.
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Background
Recently, in 2013, the diagnostic and statistical manual 
[DSM] has been updated, including body dysmorphic 
disorder [BDD] as an obsessive–compulsive spectrum 
as it shares four primary criteria: (i) preoccupation with 
one or more perceived flaws that are observable only to 
the individual in question however indiscernible to any-
one else that is not observable, (ii) repetitive patterns in 
behavior; (iii) showing distress and impeded or impaired 
socially, professionally, or in another critical area of life; 
and (iv) preoccupation with appearance regardless of 
body fat percentage and/or weight among those who 
have met the diagnostic criteria for an eating disorder [1].

Thus, the American Psychological Association [2] 
defined BDD as being obsessed with observed (preoc-
cupied) defects or flaws in one appearance, which causes 
substantial distress and/or deterioration in the quality of 
life, reduction in social or professional functioning, also 
linked to depression and attempt suicide. BDD is more 
commonly associated with females. Although previous 
studies have mixed findings, males were at slightly higher 
risk [3]. Overall, younger people are more depressed, 
concerned with unobservable, and/or observed flaws [4].

The experts concluded that individuals with BDD can 
be identified by observing, watching them, or through 
specific behavior, such as excessive grooming and cam-
ouflaging (using lipstick/makeup, wearing a costume 
mask, wearing sunglasses, or attempting to conceal the 
body part the individual believes is unattractive or oth-
erwise deformed). These individuals compare themselves 
with others to validate the perceived flaw, splurging a 
substantial amount of time in front of the mirror in order 
to avoid social events [5].

Earlier studies found a substantial positive and negative 
correlation with BDD individuals for depression, such 
as the BDD symptoms decrease when depressive symp-
toms decrease and vice versa [6]. It indicates a connec-
tion between disorders. Depression is linked to societal 
pressure and imposed values of what a particular culture 
determines are conventionally attractive [7]. These pre-
vailing ideals, mold an individual’s perception of beauty, 
particularly in the case of BDD, perception of distorted 
self [8].

Individuals with unrealistic expectations are confident 
that surgery is the best solution to their presumed defects 
[9]. Previous research has reported dissatisfaction with 
surgeries and has taken legal and illegal actions against 
surgeons. It means that before surgery, they should be 
assessed by mental health professionals to ensure their 
health place mentally treated [10]. Although, cosmetic 
surgeries have risen by 300% [11], particularly in the 
UK, USA, Brazil, South Korea, India, and Mexico [12]. 
More than 60% of BDD sufferers reported harassment, 

violence, and significant traumas. On the other hand, 
cultural pressure triggers insecurity and low self-esteem 
[13].

Numerous researchers have shown that social media 
significantly influences body appearance (B-App). For 
example, more than 30% of US adolescents are cyber-
bullied, which is a potent trigger for BDD. Some other 
factors, including socioeconomic status, support from 
friends and family.

Sands et  al. [14] found that 10–11  years old boys and 
girls tend to be slender bodies. Body mass index (BMI) 
is directly proportional to body dissatisfaction [15]. How-
ever, increased females’ dissatisfaction with body and 
opposite in males. It appears that weight, either gain-
ing or losing, is significant for males and females. Nota-
bly, females of all ages aspire for a slender body with low 
BMI, while males over 18 years prefer to gain weight [16] 
and increase muscles [17].

Regardless of age, body image is a critical component 
for life satisfaction between males and females. BDD is 
not only a significant body image issue but also poten-
tially overlaps with obsessive–compulsive disorder and 
depression. Researchers are interested in examining the 
prevalence of BDD, body image issues, and depression 
symptoms among university students through the mod-
eration mediation effect of the variables.

Aim
The following are the aims of the present study:

1. To assess and identify the relationship among body 
dysmorphic disorder, depression, body image and 
body mass index among adults.
2. To screen the effect of body dysmorphic disorder 
on gender in term of depression and gender based 
differences among the adult population.

Methods
This is a cross-sectional study and conducted in the 
Department of Psychology, Hazara University, Mansehra, 
Khyber Pakhtun Khwah, Pakistan, during the academic 
year 2020–2021. The protocol was approved by the insti-
tutional review committee. The target population was 
undergraduate and post-graduate university students, 
300 students participated voluntarily in this study with 
age 18–24 years (M = 21.67, SD = 1.99) through random 
sampling technique. The paricipants who did not give 
demographic information or did not complete the ques-
tionnaires were 19 (6.33%) of the total sample. All the par-
ticipants were informed in detail about the questionnaire 
and had consented to participate in the study. Who fulfil 
the inclusion criteria were given a self-report version of 
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the BDD questionnaire [18] which has acceptable Cron-
bach α = 0.78. The scale has been designed to catch the 
sub-clinical levels of BDD symptomology and consists of 
yes (1) or no (0) answers. The responses were summed 
up, and higher scores indicate greater BDD symptoms. 
To assess the body image the study has used Measure of 
Body Appreciation Scale (MBA) [19] consisting 10 items 
and 2 subscales: (1) body integrity and (2) body appear-
ance range, ranging from 1 to 5. The scale have and grade 
1 is completely agree and grade 5 is completely disagree, 
it achieve the satisfactory level of internal consistency 
Cronbach’s α = 0.70. Depressive symptoms were assessed 
through the Centre of Epidemiologic Studies Depression 
Scale (CES-D; Radloff, YEAR) over the past seven days. It 
includes 20 statements, scored as the following rarely = 0, 
some or little = 1, occasionally = 2, or most/all of the 
time = 3. A higher score indicated a higher degree of 
depressive symptoms. At the end to calculated BMI, the 
researcher have used Stadiometer to measure height and 
the UC-321 precision scale was used to measure individ-
uals’ weight in kilograms (kg/m2) [20]. The World Health 
Organization [21] provide that the BMI score < 18.5 is 
considered underweight, a score between 18.5 and 24.99 
is deemed normal weight, and a score ≥ 25 is deemed 
overweight or obese.

Statistical analysis
The study used an independent sample t test, univari-
ate analysis of variance (ANOVA) were used to exam-
ine mean differences with pre-set criteria (P ≤ 0.05). For 
example, comparable size if the sample breached the 
assumption of normality distribution, and multiple com-
parisons were used in Tukey’s honestly significant differ-
ence (THSD) of post hoc. The IBM SPSS statistics version 
21.0.0.0 for windows was used to perform the mentioned 
procedures and moderated mediation effect.

The study used four structural equation models (SEMs) 
to reduce the confounding multicollinearity effect of 
BMI and BI on each other, since BMI and BI are sup-
posed to be an essential feature of BDD [22]. There-
fore, first decomposed the variations explained by both 
mediators (BMI and BI) on depression, examined them 
independently. We used R-studio (Rstudio, 2009–2019) 
and implemented a Lavaan package with full informa-
tion on Maximum-likelihood. Specific suggested criteria 
were used for the outstanding SEM, such as the ratio of 
chi-square to degrees of freedom (× 2/df ), the com-
parative fit index (CFI ≥ 0.95), the goodness of fit index 
(GFI ≥ 0.95), the root-mean-square error of approxima-
tion (RMSEA ≤ 0.06), and Tucker–Lewis index (TLI) and 
AIC lowest values with non-significant p value (p > 0.05) 
[23].

Performed bivariate correlations to understand the 
pathways of conceptual models (see Fig. 1A–D). Kolmog-
orov–Smirnov, Shapiro–Wilk goodness-of-fit, and natu-
ral logarithms (ln) were used to determine normality and 
linearity for the main variables. It allowed the variables 
for group comparison between predictors [24].

Results
Data preparation
We first processed the data for arranging and cleaning. 
We eliminated outliers and incomplete survey responses. 
We scored all the statements according to the scale and 
then summed them up in a single score at the second 
level. Only body image was marginally right-skewed, yet 
normality requirements were not violated.

Descriptive statistics
Descriptive statistics and correlation are presented in 
Table  1. First, relationships were examined between 
BDD, body image, BMI, age, and depression. The results 
indicated that body image (total score) was strongly asso-
ciated with BDD and negatively correlated with depres-
sion. It is important to remember that BI and BDD are 
similar. In addition, BMI was found favorably associated 
with depression and gender (r = 0.145; r = 0.120), and 
age (r =  − 0.188) was negatively associated. Moreover, 
depression and age were not significantly correlated in 
the current research (r =  − 0.039), as no research has 
linked depression with age.

Gender differences were explored among variables. The 
higher mean shows a greater degree of psychopathology, 
while Cohen’s d is the standardized effect (see Table 2).

The results have shown that males relative to females 
with marginal effect t (279) = 1.792, p = 0.074 (Cohen’s 
d = 0.192) indicating similar concern in Pakistani society. 
Likewise, BMI scores were found for both sexes with sta-
tistic effect t (279) = 1.805, p = 0.072 Cohen’s d = 0.195).

In this regard, females are at a greater risk than males 
on body image t (279) = 1.960, p = 0.051 with mild 
Cohen’s d = 0.229. It appears depression risks linked to 
both sexes on social gregariousness, numbers of friends, 
and social media usage. Wherever males are more prone 
to stressors in Pakistani society, stressor overwhelms 
them more than females t (279) =  − 2.700, p = 0.007, 
with intermediate Cohen’s d = 0.436. Statistics show 
that gender and age were not significantly different t 
(279) = 0.415, p = 0.678 (d = 0.010).

B-Appearance is very crucial for the young popula-
tion. Unfortunately, the body-appearance level did not 
hit a significant level in the current study, although the 
expected equal variation was significant in the current 
study variables t (253.263) = 1.725, where p = 0.086 with 
the small impact of Cohen’s (d = 0.186).
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Univariate analysis of variance (ANOVA) was carried 
out for group mean differences, Tukey’s honestly signifi-
cant difference test (Tukey HSD) on the three BMI cat-
egories “underweight, normal weight, and over or obese” 
along with BDD, depression, BI. (B-In and B-app) age, 
and gender (Table 3).

The current research was expected to identify vari-
ations on BDD in BMI under, normal, and over-
weight somewhere the results were contradictory to 

expectations. BDD values for underweight, normal 
weight and overweight were F (2,279) = 0.453, p = 0.636, 
while the previous research reported differences on BMI 
levels for BDD. On the other hand, the BI and its fac-
tors (B-In and B-app) were not significant at any level of 
BMI; F = (2, 279) = 0.106, p = 0.889; F (2, 279) = 1.441, 
p = 0.238; and F (2,279) = 1.859, p = 0.158 respectively.

Interestingly, the statistic found that depression, 
age, and gender were substantially on BMI levels F 

Fig. 1 A Model 1 mediation model. B Model 2 moderated mediation. C Model 3 moderated mediation. D Model 4 moderated mediation. 
Conceptual models link body dysmorphic disorder, body mass index, body image, and depression among Pakistani students population. This study 
suggested four models focused on the mediation of body mass index, body image, and the moderation effect of age

Table 1 Mean, standard deviation, and zero-order correlations between body dysmorphic disorder, body image, and demographic 
variables (N = 281)

BDD Body dysmorphic disorder, BMI Body mass index, Depr Depression, Bi Body image. Cronbach’s alpha coefficients are presented in parentheses. Significance levels
*  p < .05
**  p < .01

1 2 3 4 5 6 7 8 M (S.D)

BDD (.69) 12.93(1.99)

Depr -.123* (.75) 46.25(2.18)

BMI -.054 .145* _ 23.31(4.32)

BI .226** -.037 .034 (.71) 25.62(5.46)

B-In .138* -.074 .110 .813** (.52) 12.48(3.61)

B-app .229** .026 -.049 .766** .257** (.71) 13.11(3.30)

age -.010 -.039 -.188** .033 -.021 .072 _ 21.66(1.99)

gender .108 -.163** .120* .113 .077 .109 .027 _ 1.45(.49)
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(2.279) = 4.466, p = 0.012; F (2,279) = 3.978, p = 0.020; 
F (2,279) = 4.257, p = 0.015 respectively. Moreover, the 
Levine statistical test of homogeneity of variance was not 
significant for one-way ANOVA.

Multiple comparisons post hoc analyses have shown 
significant differences on underweight and normal-
weight categories Mean difference = 4.326, p = 0.023; 
the underweight and overweight category Mean-differ-

ence = 5.057, p = 0.013; and the normal weight and over-
weight categories Mean-difference = 0.194, p = 0.012 on 
depression. Age was also significant for the overweight 
and underweight categories Mean-difference = 0.877, 
p = 043, where normal and overweight with Mean-differ-

ence = 0.655, p = 0.04.

Structural equation modeling [SEM]
SEM was completed through statistical tools; SPSS and 
Laveran (R-studio), and model fit parameters based on fit 
indices, such as the chi-square, RMSEA, and SRMR. The 
excellent model fit value should be zero [25] and have a 
cut point value of less than 0.06. The number of variances 

in the covariance matrix had a cut point value greater 
than 0.095 for CFI and adherent to sample size. GFI is 
sensitive to sample size and had a cut-point value greater 
than 0.95, TLI > 0.90, AIC’s lowest value recommended.

The mediation SEM showed three pathways, where 
the path from BDD to depression is negatively marginal 
significant (β =  − 0.112, p = 0.063), BDD-to-BI (β = 0.23, 
p = 0.001), and where the BMI predicts depression 
directly and positively (β = 0.139, p = 0.018). The total 
mediation effect was relevant (BMI and BI) (β =  − 0.12, 
p = 0.049) when considered necessary in terms of model 
fitting paths (Table 4).

Models
In SPSS, the authors performed eight mediation and 
moderated mediation models. Only four models were 
found to fit the data. Figure  2 is the mediation model, 
while Figs. 3, 4, and 5 were moderated mediation models 
between the BDD and depression.

Figure  2A does not fit the data, where Fig.  3A is the 
association between BDD and BMI-mediated depression. 

Table 2 Descriptive and inferential statistics for body dysmorphic disorder, body mass index, body image concerns, body integrity, 
body appearance, and age on the participant’s gender (n = 281)

BDD Body dysmorphic disorder, BMI Body mass index, BI Body image concerns. Significance levels
*  p < .05
**  p < .01

Male (154) Female(127)

M S.D M S.D t p Cohen’s D

BDD 12.71 2.057 13.18 2.307 1.792 0.074 0.192
BMI 22.92 4.276 23.88 4.569 1.805 0.072 0.195

Age 21.62 1.893 21.72 2.127 0.415 0.678 0.010

BI 25.06 5.119 26.35 5.907 1.960 0.051 0.229
Depression 46.23 9.524 43.09 9.910 -2.700 0.007 0.436

B-In 12.19 3.632 12.83 3.584 1.460 0.145 0.127

B-app 12.80 3.096 13.49 3.518 1.725 0.082 0.186

Table 3 Descriptive and inferential statistics for body dysmorphic disorder, body mass index, body image concerns, body integrity, 
body appearance, and age on the participant BMI (n = 281)

Significance levels: * p < .05, ** p < .01

BMI group—M (SD.)

Variable Underweight (n = 46) Normal (n = 151) Overweight (n = 84) F p h2

BDD 13.15 (2.33) 12.94(2.23) 12.77 (2.00) .453 .636 0.0032

Age 22.04 (1.76) 21.82(1.93) 21.17(2.16) 3.978 .020 0.028

BI 25.91(5.23) 25.52(5.45) 25.74 (6.30) .106 .899 0.001

Depression 40.98(10.30) 45.30 (9.25) 46.04 (10.10) 4.466 .012 0.031

BIn 11.78 (3.22) 12.46 (3.74) 12.90 (3.56) 1.441 .238 0.010

Bapp 13.93 (3.53) 13.03 (3.16) 12.80 (3.38) 1.859 .158 0.013

gender 1.48 (.505) 1.38 (.486) 1.57 (.498) 4.257 .015 0.029
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The standardized beta (β =  − 3.57, p = 0.01) was achieved 
between BDD and BMI, while age moderating the 
BMI and depression (β = 0.307, p = 0.01) have indirect 

conditional effect on BDD with ± 1 SD. The indirect 
effect was negative respectively at + 1, average and − 1 
S.D (IE =  − 0.1436, IE =  − 0.0468; IE = 0.0499) including 
zero at 95% Cl limits, and the direct effect from BDD to 
depression (β =  − 0.520, p = 05, CI = 0.042 to 0.0015).

Obviously, the indirect influence between BDD 
and BMI was statistically significant (index = 0.048, 
SE = 0.027, Cl = 0.009 to 0.127). We used 5000 conven-
tional pick-a-point process bootstrapping procedures for 
the effective analysis with a CI of 95%, where the cumula-
tive variance accounted for 5.98 and 3.43% for BMI and 
depression.

The graph (Fig. 3A(B)) depicts the simple slops of age 
associated with BDD and BMI, with arbitrary levels set 
at the mean and ± 1 SD the mean of age. Simple slope 
analysis revealed that the association between BDD and 
BMI was significantly negative at a young age. However, 
the association was non-significant on average. As we 
progress from a younger to an older age, we may deduce 
that the slops are becoming more positive.

Table 4 Pathways of the SEM

Bold indicating significant effect(s), marginal significant = a

Model

Predictor Pathway Coefficient P-value

BDD Direct effect on depression -0.114 .062
BDD Direct effect on BI 0.224 .001
BI Direct effect on depression -0.016 .787

BDD Indirect effect on Depression via BI -0.004 .786

BDD Total effect on depression via BI -0.188 .480

BDD Direct effect on BMI -0.038 .534

BMI Direct effect on depression 0.141 .018
BDD Indirect effect on depression via BMI -0.120 .207

BDD Total effect on depression via BMI -0.12 .049

Fig. 2 The standardized coefficient (beta) for the association between BDD and depression controlling BMI and BI is in parentheses. The dashed 
arrow indicates non-significant effect(s), and the solid arrow indicates significant effect(s). R.2 represents the total variation in a dependent variable 
explained by the combined independent variables. The model fit statistics summary is presented. * p < .05, ** p < .005, *** p < .001
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Figure  3B (model template 7) was used to check the 
effects, where the body image is mediating between 
BDD and depression, age-moderation did not fit the 
data. The route of Fig.  3B from BDD to BI was not 
significant (β =  − 0.254, p = 0.88) and had no mod-
eration effect of age (β =  − 0.392, p = 0.704). Neither 
interaction term (BDD*Age: β = 0.078, p = 0.63) nor 
the path from BI to depression (β = 0.016, p = 0.87), 
the only path was significant from BDD to depression 
(β =  − 0.544, p = 0.048) with Cl [− 1.085 − 0.004].

Assuming that moderated mediation index is not sig-
nificant (index =  − 0.0006, SE = 0.008, CI =  − 0.0201 
0.0163), the conditional indirect effect(s) of BDD on 
depression at all three levels of age were non-signifi-
cant (at lower IE =  − 0.008, SE = 0.0504, CI [− 0.1156 
–0.0956]; at average IE =  − 0093, SE = 0.0542, CI 
[− 0.1180–0.0994]; and at higher IE =  − 0.0106, 
SE = 0.0623, CI [− 0.1425–0.1148].

Pairwise comparison among conditional indirect 
effects at different levels of moderator includes zero 
at lower, average, and higher levels; therefore, indirect 
effects at pairs were not significant.

In Fig.  4 (model template 8), BI has not shown sig-
nificant moderation or mediation effect. Therefore, 
the study did not represent that Fig. 4A model place in 

this paper, in which BMI acting as mediator and age as 
moderator.

The path from BDD to BMI (β =  − 3.57, p = 0.01), age 
(β =  − 2.46, p = 0.003; Cl =  − 4.08 to − 0.835), interac-
tion (BDD*age; β = 0.157, p = 0.012; Cl = 0.033 to 0.281), 
and the path from BMI to depression reached statisti-
cal significant level (β = 0.310, p = 0.022; Cl = 0.044 to 
0.575). It is interesting to note that the path from BDD 
to depression has not shown significance (β = 0.952, 
p = 0.76; Cl =  − 5.25 to 7.15), the moderating effect of 
age and interaction term (BDD*age; β = 0.801, p = 0.67, 
Cl =  − 2.90 to 4.52, β =  − 0.067, p = 0.63, Cl =  − 0.349 to 
0.214) respectively.

There was no significant conditional direct effect of 
BDD on depression with the moderated influence of age. 
At a lower level, it is only significant, with CI varying 
from − 0.395 to − 0.014. However, the mediation and the 
impact of moderation were both significant (β = 0.048, 
SE = 0.030 Cl = 0.005 to − 0.13).

Furthermore, we tested Fig. 5, the results showed sig-
nificant path from BDD to BMI with moderation and 
interaction effect. The previous models has shown signif-
icant path from BDD to depression for example, Figs. 2, 
3, 4, and 5. There was no substantial correlation between 
BMI and depression (β =  − 2.378, SE = 1.486, p = 0.11), 

Fig. 3 A The proposed moderated mediation models standardized regression coefficient (beta) for the association between BDD and depression 
mediated by BMI and moderated by age. The standardized regression coefficient between BDD and depression, controlling for BMI, is in 
parenthesis, solid arrows representing significant effects, * p < .05, ** p < .001, *** p < .001. B The moderation effect of age on the relationship 
between BDD and BMI. Simple slopes analysis at mean, above, and below the mean level of age. Low β = -.4682, SE = .1847 p < .05, Medium 
β = -.1527, SE = .1193 p > .05, High β = .1628, SE = .1615 p > .05. B The proposed moderated mediation model standardized regression coefficient (β) 
for the association between BDD and depression mediated by BMI and moderated by age. The standardized beta between BDD and depression, 
controlling for BMI, is in parenthesis, solid arrows representing significant effects
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moderation effect (β =  − 3.028, SE = 1.660, p = 0.069) and 
even the overall interaction effect (BMI*Age; β = 0.123, 
SE = 0.068, p = 0.071). However, it was positively sig-
nificant at the average and higher degree of moderation 
(β = 0.3012, SE = 0.1328, p = 0.024, CI = 0.0398 to 0.5627; 
β = 0.5485, SE = 0.1909, p = 0.004, CI = 0.1728 to 0.9242) 
correspondingly (Fig. 5A(B)). The effect between BDD to 
depression was greater than all other models. The pair-
wise contrasts were at the lower bootstrapping limit of 
95% of the CI ranging from − 0.0118 to 0.3773.

Discussion
The significant impact of social media and other factors 
have increased the prevalence of body dysmorphic dis-
order. It is especially true among the students who par-
ticipate in the study examining the association between 
depressive symptomology concerning body dysmorphic 
feasters in the student population.

To the best of our knowledge, no study has ever been 
conducted to investigate the predictive role of BMI and 
body image and moderating role of age in relationship 
with BDD and depressive symptomology among Paki-
stani students.

The psychopathological mechanisms involved body-
related concerns may moderately impact or have a 
severely toxic effect on the physical defect perception-
related attributes. Both genders had increased risk fac-
tors, regardless of culture or religion.

The current study examined the association and gen-
der-based differences among BDD, depression, body 
image, and BMI. Results suggested statistical gender-
based differences in body dissatisfaction and BMI. Based 
on the literature review, it could be concluded that Paki-
stani society is religious and male-oriented, with more 
responsibilities for its male citizens. It explains the higher 
level of depressive symptoms among male students. Simi-
larly, females have restricted social lives often unable 
to participate in physical activities, or plastic surgery is 
considered taboo. These findings align with the previous 
literature, which has repeatedly confirmed a strong link 
between depression and BMI [26].

The consistent study stated that body dissatisfac-
tion may work as a core disposition which increases the 
threat of developing depressive symptoms in adolescent 
females. It is due to significant levels of self-conscious-
ness plus various internal and external factors (social 
constructs, personality, mindfulness, socioeconomic, 

Fig. 4 A The proposed moderated mediation model is the association between body dysmorphic disorder and depression, mediated by BMI and 
moderated by age. The dashed arrows indicate non-significant effect, solid arrows indicate significant effect(s), and the numbers in the parentheses 
indicate effect from BDD to depression after controlling the effect of a mediator. B The moderation effect of age on the relationship between BDD 
and BMI. Simple slopes of the age
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family environment, peer, social support, media, and 
poor self-image). These variables may function as a buffer 
against the detrimental effects of rumination and nega-
tive emotion. The larger the effect, the more the depres-
sion symptoms [1].

The study also revealed that over-weight individu-
als are at greater risk for depressive symptomology than 
average and low body weights (Table  3). These findings 

are consistent with similar findings of [27], which stated 
that individuals were more concerned about body weight 
(BMI) and more depressed than the counter partner 
[11] in community samples. It suggests that overweight 
individuals are more vulnerable for developing depres-
sive symptoms and mood-related problems. The current 
study also observed that the individual realization of their 
being overweight might trigger several psychological 

Fig. 5 A Proposed mechanism of the association between body dysmorphic disorder and depression mediated by BMI and moderated by age 
using template 58. The dashed arrows indicate non-significant effect, and solid arrows indicate significant effect(s). B The moderation effect of age 
on the relationship between Body mass index and body dysmorphic disorder. Simple slope analysis at average, above, and below the mean level of 
age. Low β = -.4682, SE = .1847, p < .05; Medium β = -.1527, SE = .1193, p < .05; High β = .1628, SE = .1615, p < .05. C The moderation effect of age on 
the relationship between BMI and depression. Simple slopes analysis at mean, above, and below the mean level of age. Low β = .0540, SE = .1903, 
p < .05; Medium β = .3012, SE = .1328, p < .05. High β = .5485, SE = .1909, p < .05
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problems, among which mood-related problems are the 
most prevailing psychological problems. Depression 
negatively affects appetite, resulting in a person slipping 
into unhealthy eating patterns. Similarly, weight-related 
un-resolved frustration and repressed feelings, which in 
turn may lead to depression among those who fall into 
the overweight or obese categories.

The researchers have found that 4 models fit the data 
by assessing the paths on depression and body dysmor-
phic disorder. Figure  2 is the mediation model with no 
moderation effect, while Figs. 3, 4, and 5 were mediation 
models with two mediators (BI and BMI) and a modera-
tor (age) between BDD and depression.

Figure 2 does not fit the data, while Fig. 3A is BDD and 
BMI-mediated depression. With 95% CI, BDD indirectly 
influence depression via BMI was found significant.

Exploring a mediating effect of BMI, only Fig. 3B was 
significant in determining the connection between BDD 
and depression. Although, no moderation effect of age 
was found.

When analyzing the effect of age and BMI on BDD and 
depression, results revealed no significant conditional 
direct effect. Further, results reported the path from 
BDD to BMI was significant with a moderation effect 
and interaction, but there was no substantial correlation 
between BMI and depression with moderation, even the 
overall interaction. Correspondingly (Figs.  3A, 4A, and 
5), the moderating effect between BDD to depression was 
significant.

Limitations and future directions
The current study focused on university students rather 
than a clinical sample. Small sample size may have under-
mined our capacity to determine a significant difference 
within the weight and gender categories. Still, future 
studies should compare larger, clinical, and non-clinical 
samples to maximize the chances of detecting disparities 
between the weight categories and gender on B-App and 
depression levels. Second, depressive symptoms were 
based on responses over the past seven days. As a result, 
our assessment of depressive symptoms may not repre-
sent it well. Future research should pay attention to the 
duration of the depressive symptoms for at least three 
months regarding BDD, which would help obtain more 
accurate results. Third, the sample only consists of under-
graduates and post-graduates. It could be possible that 
they did not develop a healthy sense of body image yet 
(due to cultural restrains) or did not understand the lan-
guage used in the questionnaire. Further studies should 
pay attention to the questionnaire language and measure 
additional variables, including the general population, 
students of varying levels, and clinical sample. It may 
provide additional insight into the factors that contribute 

to symptoms of depression and BDD within the Pakistani 
population.

Implications
Despite the limitations, the findings have important 
implications for measuring body-related constructs. This 
research highlights this subject in the Pakistani Hazara’s 
adults, but it may also limit the generalization of the 
results to the rest of the Pakistani population. In contrast, 
body image and body-related concerns may only affect 
some parts of the general Pakistani population more than 
research is needed to overcome the limitations of work-
ing with a student sample.

While the overweight category predicts depression, 
socio-cultural and religious elements may also be at play, 
maybe due to socio-cultural and religious viewpoints. 
The current study serves as a necessary basis for future 
research, which might build on it by including student 
samples with DSM-V diagnoses. Participants seeking 
dermatological treatments and those who are open and 
live in a major metropolis may be included in future 
research (less traditional).

Conclusions
This research provides a new perspective to under-
stand the Pakistani population’s awareness of the body, 
especially restrictions on physical activities. Therefore, 
females are more dissatisfied with their body image. 
Higher body mass index and dissatisfaction lead to nega-
tive body image and depressive symptoms, and other 
related disorders.
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