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Purpose: Acne vulgaris is a common dermatological disease in adolescents that show high 
prevalence rates of anxiety and depression that may lead to consequences that affect quality 
of life. This study aimed to assess and compare anxiety and depression in patients with acne 
and a control group and to determine their correlation with other demographic data.
Patients and Methods: This was a case-control study conducted in 2019 for 3 months at 
the derma-tology department of Ohud Hospital and two other private clinics in the Medina 
region of Saudi Arabia. For this study, 296 consecutive patients in the age group of 12 to 60 
years who were diagnosed as having acne vulgaris were enrolled and matched with a control 
group. Data were collected through a self-administered questionnaire, including sociodemo-
graphic data and Hospital Anxiety and Depression Scale scores.
Results: We found no significant differences between the two groups regarding sex, age 
group, nationality, and educational level, but found a significant difference in marital status 
(p < 0.001). Most (62.5%) of the acne cases were moderate in severity. The overall anxiety 
score in the acne group was 7.68 ± 4.90, with a significant difference with the control group 
(p = 0.031), whereas the anxiety level and depression score showed no significant difference 
(p = 0.082 and p = 0.656, respectively). Moreover, a strong correlation was found between 
anxiety and depression in the acne group (r = 0.732, p < 0.001).
Conclusion: A positive correlation was found between the anxiety and depression scores in 
the patients with acne, which was not related to age group or educational level. However, the 
anxiety scores of the patients with acne showed a significant relationship with sex.
Keywords: GAGS, HADS questionnaire, anxiety, depression, acne vulgaris, case control

Introduction
Acne vulgaris is a long-term dermatological disease characterized by formation of 
comedones, reddish papules, and cyst with or without scarring due to inflammation of 
the pilosebaceous unit. It is common during the adolescence period and in young adults, 
between the 15- and 25-year age group, with a prevalence reaching up to 85% in 
adolescents. It mainly presents in the face but can also occur in the back, deltoid region, 
and upper trunk.1,2 Post-adolescent acne has two distinct subtypes, persistent acne, which 
begins at adolescence and persists till adulthood, and late-onset acne, which starts after the 
age of 25 years.3 Acne confers a significant psychological burden, as it is commonly 
present in the face, denoted by the dissatisfaction with the perception of body image and 
facial attractiveness.4 This is explained by the face being a powerful tool for social 
communication between humans, as it devotes visual attention.5
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The prevalence of all anxiety disorders in Saudi Arabia 
determined a through community survey is 13.2%, and 
other data showed a high prevalence of anxiety among 
college students.6 Anxiety and depressive symptoms 
were more prevalent among patients with dermatological 
disease (39.5% in psoriasis and 30.2% in acne).7

Many studies showed high prevalence rates of depres-
sion and anxiety among patients with acne, reaching up to 
>40%, with suicidal cases in 6–7%. This is due to the 
increase in psychiatric comorbidities in chronic diseases.4 

A systematic review that included 42 studies revealed high 
prevalence rates of depression and anxiety among patients 
with acne as compared with controls (p<0.0001), and 
showed a high association of acne with depression and 
anxiety among adults.8

Acne has lifelong psychological effects such as 
decreasing self-esteem, impaired self-image, dissatisfac-
tion with facial appearance, and problematic social 
relations.9 For this reason, long-term management of 
acne, including assessment of psychometric outcomes, is 
the most effective treatment of acne vulgaris and can 
improve self-confidence and self-esteem.10

Materials and Methods
This was a case-control study conducted for a duration of 
3 months between October and December 2019 at the 
dermatology department of Ohud Hospital and two other 
private clinics in the Medina region of Saudi Arabia. Two 
hundred ninety-six consecutive patients in the age group of 
12 to 60 years who were diagnosed as having acne vul-
garis were included. Patients with chronic medical ill-
nesses, past history of psychiatric disorders, other 
dermatological diseases, pregnancy, lactation, mental 
retardation, use of drugs that can exacerbate acne, and 
steroid-induced acne were excluded from the study. Two 
hundred ninety-six sex- and age-matched controls were 
also enrolled. The subjects in the control group were 
selected from among the relatives of the patients or the 
hospital employees with similar sociodemographic char-
acteristics and no history of acne vulgaris and medical 
illness.

Data Collection
The data collection tool consisted of a self-administered 
questionnaire, including sociodemographic data and the 
Hospital Anxiety and Depression Scale (HADS), which 
was administered to the patients and matched controls. 
Acne was assessed and graded by a dermatologist, using 

the global acne grading system (GAGS). Anxiety and 
depression were evaluated using the validated Arabic ver-
sion of the HADS.

Acne Grading
The participants were examined for acne grade by 
a dermatologist, using the GAGS developed by Doshi 
and colleagues in 1997, which assesses acne severity 
through an evaluation of the essential clinical compo-
nents of primary acne lesions and facial and extra-facial 
sites of involvement by dividing the face, chest, and 
upper back into six anatomical areas. Each anatomical 
area, including the forehead, right cheek, left cheek, 
nose, chin, and chest and upper back combined, is repre-
sented by a given factor of 2, 2, 2, 1, 1, and 3, respec-
tively, based on the surface area, distribution, and density 
of the pilosebaceous units. Each acne lesion is scored 
into a scale ranging from 0 to 4 points depending on the 
clinical description of the lesion (comedones, 1; papules, 
2; pustules, 3; and nodules, 4). An anatomical area 
devoid of an acne lesion is given zero points. The local 
score for each anatomical area is generated by multiply-
ing the given factor by the points of the most severe 
lesion within an area. The local scores are summed to 
obtain the total GAGS score, which categorizes acne 
severity into no acne (0 points), mild acne (1–18), mod-
erate acne (19–30), severe acne (31–38), and very severe 
acne (≥39).11

Hospital Anxiety and Depression Scale
The HADS was created originally by Zigmond and Snaith 
in 1983.12 It is a valid self-assessment instrument used to 
evaluate the psychological status of non-psychiatric 
patients without addressing the somatic symptoms in the 
setting of outpatient clinics. It constitutes of the anxiety 
subscale (HADS-A) and depression subscale (HADS-D). 
The HADS instrument contains 14 items (seven items for 
each subscale). Four response options are available for 
each item, which are scored with values ranging from 0 
to 3, with three indicating the highest anxiety or depres-
sion level. The scores of the individual items are added to 
generate a total score ranging from 0 to 21 for each 
subscale. A total HADS-A or HADS-D score ≥8 of 21 
points is consistent with the presence of symptoms of 
anxiety or depression.12 The reliability and validity of 
the Arabic version of the HADS, which was used in this 
study, was demonstrated by Terkawi et al.13
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Ethical Consideration
Written informed consent was obtained from the patients and 
controls. Consent was obtained from the parents of the patients 
who were aged <18 years. The participants were ensured about 
the confidentiality of their data. This study was approved by the 
ethical committee of Taibah University (006–1441) and con-
ducted in accordance with the Declaration of Helsinki.

Statistical Analyses
Data analyses were performed using SPSS version 21 (IBM 
Corp., Chicago, IL, USA). Descriptive statistics were pre-
sented using mean and standard deviation, or count and pro-
portion (%), whichever are appropriate. The relationships 
between the sociodemographic characteristics and the levels 
of anxiety and depression were assessed using the chi-square 
test, while acne severity was compared between the anxiety 
and depression scores using the Kruskal–Wallis test (non- 
parametric test). The correlation procedure was performed 
using the Pearson correlation analysis. A P value < 0.05 was 
considered statistically significant. The normality of data was 
also assessed using the Shapiro–Wilk test.

Results
Of the 592 participants, 296 with acne vulgaris (case 
group) and 296 without acne vulgaris (control group) 

were enrolled. Table 1 presents the sociodemographic 
characteristics of the participants. The proportion of 
females was predominantly higher than that of males 
(67.6% vs 32.4%). The most common age group was 
23–33 years (42.7%), and nearly all the participants were 
Saudis (95.3%). Furthermore, nearly two-thirds (63.2%) of 
the participants had never been married. With respect to 
their education, most attained a bachelor’s degree (73%). 
In the comparison of the patients with and those without 
acne vulgaris, we found that the prevalence of acne was 
statistically significantly higher among the patients who 
were single (p < 0.001). The other sociodemographic 
characteristics of the respondents did not show 
a significant relationship with the presence of acne vul-
garis (p > 0.05).

Regarding the severity of acne, most patients were 
diagnosed as having moderate acne (62.5%), followed by 
mild and severe acne (both 18%; Figure 1).

The prevalence rates of anxiety and depression accord-
ing to the HADS scores are shown in Table 2. On the basis 
of these results, the overall mean (±SD) anxiety score was 
7.26 ± 4.69, with approximately 44% of the participants 
having anxiety, whereas 56.3% had no anxiety. With 
regard to depression, the mean (±SD) depression score 
was 7.44 ± 4.14, with more than a half (51%) of the 
participants having no depression, whereas 49.0% had 

Table 1 Description of Sociodemographic Characteristics According to the Patients with Acne Vulgaris

Study Data Overall n (%) (n=592) Acne Vulgaris

Case n (%) (n = 296) Control n (%) (n = 296) P-value

Sex
● Male 192 (32.4%) 96 (32.4%) 96 (32.4%) 1.000
● Female 400 (67.6%) 200 (67.6%) 200 (67.6%)

Age group
● 12–22 years 220 (37.2%) 110 (37.2%) 111 (37.5%)
● 23–33 years 253 (42.7%) 127 (42.9%) 125 (42.2%) 0.986
● 34–60 years 119 (20.1%) 59 (19.9%) 60 (20.3%)

Nationality
● Saudi 564 (95.3%) 285 (96.3%) 279 (94.3%) 0.245
● Non-Saudi 28 (04.7%) 11 (03.7%) 17 (05.7%)

Marital status
● Never married 374 (63.2%) 211 (71.3%) 163 (55.1%) <0.001 **
● Married 218 (36.8%) 85 (28.7%) 133 (44.9%)

Educational level
● High school or lower 160 (27.0%) 89 (30.1%) 71 (24.0%) 0.096
● Bachelor’s degree 432 (73.0%) 207 (69.9%) 225 (76.0%)

Notes: The p values were calculated using the chi-square test. **Significant at p < 0.05.
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depression. Statistical analysis revealed that the anxiety 
scores of the patients with acne were statistically signifi-
cantly higher than those of the participants without acne (p 
= 0.031). On the contrary, the depression score and level 
did not show any significant relationship when compared 
with those of the patients with acne vulgaris (p > 0.05).

In Figure 2, the Pearson correlation analysis was used 
to measure the line agreement between the anxiety and 
depression scores. The correlation was highly positively 
significant (r=0.732, p<0.001), which suggests that while 
anxiety increased, depression also likely increased.

When measuring the association with anxiety level 
between the two study groups, we found that in the case 
group, the female participants were significantly anxious 
(p=0.019), and anxiety was more prevalent on the younger 
age group (40.7%), Saudis (97.9%), never-married participants 
(70%), and those with a bachelor’s degree (74.3%). However, 
this did not differ significantly among the groups. On the other 

hand, the differences in anxiety level and sociodemographic 
characteristics were not statistically significant between the 
case and control groups (Table 3).

In regard to the association between depression level 
and the sociodemographic characteristics of the study par-
ticipants with and those without acne vulgaris, no signifi-
cant differences in sex, nationality, and marital status were 
found, whereas in the control group, the proportion of 
those with a bachelor’s degree who had depression was 
significantly higher (p=0.014; Table 4).

In Table 5, there was no significant relationship 
between acne severity and the anxiety and depression 
scores of the patients with acne vulgaris (p = 0.138 and 
p = 0.175, respectively).

Discussion
Many studies have shown that dermatological disorders such 
as acne, eczema, and psoriasis affect the psychological status 

Figure 1 Shows the severity of acne vulgaris among the cases.

Table 2 Prevalence of Anxiety and Depression (HADS Score) Among the Patients with Acne Vulgaris

HADS Parameters Overall n (%) (n = 592) Case n (%) (n = 296) Control n (%) (n = 296) P-value

Anxiety score (mean ± SD)a 7.26 ± 4.69 7.68 ± 4.90 6.85 ± 4.44 0.031 **

Level of anxietyb

● Not anxious (<8) 333 (56.3%) 156 (52.7%) 177 (59.8%) 0.082
● Anxious (≥8) 259 (43.8%) 140 (47.3%) 119 (40.2%)

Depression score (mean ± SD)a 7.44 ± 4.14 7.52 ± 4.22 7.37 ± 4.07 0.656

Level of depressionb

● Not depressed (<8) 302 (51.0%) 144 (48.6%) 146 (49.3%) 0.869
● Depressed (≥8) 290 (49.0%) 152 (51.4%) 150 (50.7%)

Notes: aP-value calculated using the independent t test. bP-value calculated using the chi-square test. **Significant at p < 0.05
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of patients, relationships, and daily activities, and increase the 
incidence of depression and anxiety.14 This study was con-
ducted for the assessment of anxiety and depression in patients 
with acne as compared with controls matched for age and sex. 
In this study, the prevalence of acne significantly differed 
according to marital status, in contrast to the studies of 
Alanazi et al15 and Öztekin,16 which showed that the preva-
lence of acne was not significantly affected by marital status. 
However, many studies showed that the use of contraception 
and menstrual disorders were significant risk factors of acne.17 

Others advocate that the difference in the prevalence of acne 
between males and females is related to the onset of puberty.18 

On the other hand, Ali et al19 found that marriage is a protective 
factor against acne, which is consistent with this study finding. 
The influence of marital status on the incidence of acne has not 
been fully elucidated yet, with considerable ambiguity. 
Nevertheless, few researchers believe that marriage has 
a pleasant impact on acne vulgaris,20,21 which is attributed to 
a normal sexual activity and in turn elicits a desirable overall 
impact on individuals.21–23 This rationale is clearly not well 
grounded. On other hand, decreased sexual activity was asso-
ciated with the development of acne.24

Of the total number of patients with acne vulgaris, 
62.5% had a moderate form of acne, and the rest of 
patients were equally distributed between the mild and 
severe acne groups (18%). This result corresponds to 
the report of Kurtalić et al25 that most respondents 
(80%) were diagnosed as having a moderate form of 
acne.

In this study, the anxiety and depression levels were 
evaluated using the HADS. The overall anxiety score was 
higher in the case group than in the control group, with 
a significant difference (p=0.031). The depression score 
was higher in the acne group than in the control group but 
not significantly. This agrees with the finding of Golchai26 

that the overall anxiety score showed a significant differ-
ence between the acne and control groups in their study 
(p<0.001) and depression score showed no significant 
difference. Dalgard et al27 found that patients with com-
mon skin diseases were associated with high prevalence 
rates of anxiety disorders, depression, and suicidal idea-
tions as compared with the control group (17.2% vs 
11.1%, 10.1% vs 4.3%, and 12.7 vs 8.3%, respectively). 
In the acne group, no significant association was found 
between the severity of acne and anxiety and depression, 
indicating that we cannot take the clinical features of acne 
as a predicator of the psychological status of patients.25 

However, other studies showed that depression is an 
important indicator of the disease and showed a high pre-
valence in comparison with the control group.16 Some 
reports also suggested that acne severity worsened the 
psychological status of patients, mainly those with 
depression.28 Jena and Sahoo10 revealed a high association 
of acne vulgaris with depression and anxiety scores, but 
was no relationship with acne severity. Mishra et al29 

showed a significant correlation between the depression 
score and acne severity, as these patients were more 
affected with their external appearance and lesion severity.

Figure 2 Shows the correlation between anxiety score and depression score.
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In this study, we found a significant difference in anxiety 
level between the sexes in the acne group. However, depres-
sion was not affected by sex, while Kurtalić et al25 showed that 
both anxiety and depression level were not affected by sex. 
Other studies showed significant differences in depression and 
anxiety scores according to age based on the strong association 
between adolescence and the occurrence of depression and 
anxiety, referred to as a liability of this age group to emotional 
disturbances, and found decreases in the frequency of depres-
sion and anxiety with the progression of age.7 A significant 
relationship was found between the depression scale score and 
educational level in the control group. Mental health outcome 
is remarkably influenced by educational level.30,31 Evidently, 
a wide body of research indicates that the higher the educa-
tional level, the less likely an individual will develop depres-
sive symptoms, imposing a beneficial protective influence of 
educational attainment against depression, whereas under- 

education might negatively impact mental well-being, placing 
individuals at high risk of depression.31,32 Alternatively, other 
authors advocate that higher educational attainment is inver-
sely related to mental status, which in turn is in accordance 
with this study finding. This can be explained by the expansion 
of education with discrepancy in educational level and 
occupation.30 In addition, the goal of educational attainment 
with the desired benefits from the rewards given according to 
educational degrees earned will have consequences on perso-
nal life, family, and well-being.33–35

In this study, we used the HADS in both the screen-
ing and diagnosis of anxiety and depression. We did 
not include other factors that might have direct psy-
chosocial effects on the patients with acne, including 
those receiving psychiatric treatments, therapeutic 
management, and non-therapeutics such as nutritional 
supplementation.

Table 3 Statistical Association Between Anxiety Level and Sociodemographic Characteristics Between the Patients with and Those 
Without Acne Vulgaris (n = 592)

Factor Case Control

Anxious n (%)  
(n = 140)

Not Anxious n (%)  
(n = 156)

Anxious n (%)  
(n = 119)

Not Anxious n (%)  
(n = 177)

Sex
● Male 36 (25.7%) 60 (38.5%) 35 (29.4%) 61 (34.5%)
● Female 104 (74.3%) 96 (61.5%) 84 (70.6%) 116 (65.5%)

P-value§ 0.019** 0.363

Age group
● 12–22 years 57 (40.7%) 53 (34.0%) 48 (40.3%) 63 (35.6%)
● 23–33 years 55 (39.3%) 72 (46.2%) 51 (42.9%) 74 (41.8%)
● 34–60 years 28 (20.0%) 31 (19.9%) 20 (16.8%) 40 (22.6%)

P-value§ 0.424 0.444

Nationality
● Saudi 137 (97.9%) 148 (94.9%) 115 (96.6%) 164 (92.7%)
● Non-Saudi 03 (02.1%) 08 (05.1%) 04 (03.4%) 13 (07.3%)

P-value§ 0.175 0.149

Marital status
● Never married 98 (70.0%) 113 (72.4%) 73 (61.3%) 90 (50.8%)
● Married 42 (30.0%) 43 (27.6%) 46 (38.7%) 87 (49.2%)

P-value§ 0.644 0.075

Educational level
● High school or lower 36 (25.7%) 53 (34.0%) 27 (22.7%) 44 (24.9%)
● Bachelor’s degree 104 (74.3%) 103 (66.0%) 92 (77.3%) 133 (75.1%)

P-value§ 0.122 0.668

Notes: §P-value calculated using the chi-square test. **Significant at p < 0.05.
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Conclusion
A positive correlation was found between anxiety and 
depression scores in the patients with acne, which was 
not related to age group or educational level. However, 
the anxiety scores of the patients with acne showed 
a significant relationship with sex. In the management of 
acne vulgaris, long-term psychometric assessment is 
essential.

Strength and Limitations
The main strength of the study lies in the fact that it was 
based on a large sample size, was not restricted to 
a specific geographical area or facility, and included ado-
lescents and adults, without restriction to a specific age 
group. In terms of limitations, some demographic vari-
ables were not matched between the cases and controls. 
Furthermore, some of our controls were selected from 

Table 4 Statistical Association Between Depression Level and the Sociodemographic Characteristics of the Patient with and Those 
Without Acne Vulgaris (n = 592)

Factor Case Control

Depressed n (%)  
(n = 152)

Not Depressed n (%)  
(n = 144)

Depressed n (%)  
(n=150)

Not Depressed n (%)  
(n = 146)

Sex
● Male 43 (28.3%) 53 (36.8%) 55 (36.7%) 41 (28.1%)
● Female 109 (71.7%) 91 (63.2%) 95 (63.3%) 105 (71.9%)

P-value§ 0.118 0.115

Age group
● 12–22 years 55 (36.2%) 55 (38.2%) 53 (35.3%) 58 (39.7%)
● 23–33* years 63 (41.4%) 64 (44.4%) 62 (41.3%) 63 (43.2%)
● 34–60 years 34 (22.4%) 25 (17.4%) 35 (23.3%) 25 (17.1%)

P-value§ 0.558 0.397

Nationality
● Saudi 147 (96.7%) 138 (95.8%) 142 (94.7%) 137 (93.8%)
● Non-Saudi 05 (03.3%) 06 (04.2%) 08 (05.3%) 09 (06.2%)

P-value§ 0.690 0.759

Marital status
● Never married 105 (69.1%) 106 (73.6%) 83 (55.3%) 80 (54.8%)
● Married 47 (30.9%) 38 (26.4%) 67 (44.7%) 66 (45.2%)

P-value§ 0.389 0.926

Educational level
● High school or lower 40 (26.3%) 49 (34.0%) 27 (18.0%) 44 (30.1%)
● Bachelor’s degree 112 (73.7%) 95 (66.0%) 123 (82.0%) 102 (69.9%)

P-value§ 0.148 0.014 **

Notes: §P-value calculated using the chi-square test. **Significant at p<0.05.

Table 5 Relationship Between Acne Severity and the Anxiety and Depression Scores of the Patients with Acne Vulgaris (n = 296)

Severity of Acne Acne Group

Anxiety Median (n = 296) F-test; P-value § Depression Median (n = 296) F-test; P-value §

Mild 7 (4–10) p-0.138 5 (3–10) p-0.175

Moderate 6.5 (3.75–11) 5(3–8)
Severe 9 (5–13) 7(4–10)

Note: §P-value calculated using the Kruskal–Wallis test.
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among employees of hospitals, including physicians and 
nurses, and might have higher levels of health in compar-
ison with the general population.

Abbreviations
GAGS, Global Acne Grading System; HADS, Hospital 
Anxiety and Depression Scale; SPSS, Statistical Package 
for Social Sciences.
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