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Background: Psoriasis is a chronic inflammatory disease that is not limited to the skin. Recently,
numerous studies have shown a positive association between metabolic syndrome and psoriasis.
Objective: The current study aimed to examine the association of metabolic syndrome with
psoriasis in an Afghan population.
Methods: This was a case– control study including 114 patients with psoriasis and 114 controls
aged ≥18 years admitted to the dermatology department of Maiwand Teaching Hospital in Kabul,
Afghanistan. Height, weight, blood pressure, and waist circumference were measured in all
subjects. Blood glucose, triglyceride, cholesterol, and high-density lipoprotein cholesterol levels
were tested following overnight fasting. The modified National Cholesterol Education Program –
Adult Treatment Panel III criteria were used for the diagnosis of metabolic syndrome.
Results: In total, 51.8% of the cases and 44.7% of the controls were male. The average age
of participants was 33.4±13.1 years in the case group and 41.1±15.4 years in the control
group. The average duration of disease for psoriasis was 4.2 years with 5.6 years SD. The
average PASI was 10.8 with 5.1 SD. More than half of the cases (62.3%) had moderate to
severe psoriasis and 37.7% had mild psoriasis. The prevalence of metabolic syndrome was
higher among patients with psoriasis compared to controls (36.8% vs 21.1%) with OR of
2.18 (p=0.009). In addition, overweight/obesity was more prevalent among cases compared
to controls (65.8% vs 41.2%) with OR of 2.74 (p<0.001), whereas the waist circumference
was not significantly different between the two groups. Furthermore, the mean levels of total
cholesterol, triglyceride, and fasting blood glucose were also higher among patients with
psoriasis compared to controls.
Conclusion: The results of the study confirm the association between psoriasis and metabolic
syndrome. Hence, screening psoriatic patients for metabolic syndrome should be considered.
Keywords: psoriasis, metabolic syndrome, hypertension, dyslipidemia, obesity, case–control
study, Kabul
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Psoriasis is a chronic recurrent inflammatory skin disease.1 It affects 2% to 4% of the
general population.2 The chronic inflammatory natures of psoriasis predispose the patient
to several comorbidities, such as obesity, diabetes, and metabolic syndrome.3 Psoriasis
comorbidities have a significant impact on the management and quality of life of patients
with psoriasis.4,5 Numerous studies have shown an increased frequency of metabolic
syndrome and its components among patients with psoriasis.6–11 A meta-analysis of 35
observational studies found that patients with psoriasis were 2.14 (95% CI 1.84–2.48)
times more likely to have metabolic syndrome than the general population.2 A study in
South Africa found that patients with psoriasis were more likely to have metabolic
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syndrome than patients without psoriasis (52.4% vs 33.7%,
p=0.007).12 Salunke et al found that metabolic syndrome was
more common among Indian patients with psoriasis compared
to controls (38.9% vs 21.0%, p=0.007).8 Farshchian et al found
that the mean of triglyceride, total cholesterol, blood pressure,
and body mass index (BMI) were higher among Iranian
patients with psoriasis compared to controls.13 Gui et al
found a higher prevalence of metabolic syndrome among
patients with psoriasis compared to controls in a Chinese
population (14.3% vs 10.%, p=0.001) with OR of 1.5.1
However, the mechanism of this association is not fully under
stood. Pro-inflammatory cytokines and immunological media
tors are thought to play a role in this mechanism.14 It is
suggested that patients with psoriasis should be closely mon
itored for metabolic syndrome.15 Significant variations are
seen in the characteristics of both psoriasis and metabolic
syndrome among different geographic areas and ethnic groups.
No such study has been conducted in Afghanistan. The present
study aimed to investigate the association between metabolic
syndrome and psoriasis in Kabul citizens, which is the first
study of its kind.

Methodology
This is a case–control study conducted at the dermatol
ogy department of Maiwand Teaching Hospital in Kabul
City, from December 2018 to July 2019. This study was
conducted in accordance with the Declaration of
Helsinki. Ethical clearance was provided by the
Institutional Review Board of the Kabul University of
Medical Sciences. Written informed consent was
obtained from the subjects prior to enrollment. The
sample size, calculated by Epi Info, was 228 subjects
considering 95% confidence interval, power=80%, odds
ratio (OR)=2.39, and the percent of control to exposed
was 21%.8 In total, 114 patients with clinical diagnosis
of plaque psoriasis aged ≥18 years were included in the
case group. The control group consisted of 114 subjects
who visited the dermatology department for conditions
other than psoriasis and who did not have psoriasis.
Subjects receiving systemic treatment such as steroids,
immunosuppressants, and retinoids for at least six weeks
before enrolment were excluded from the study.
Demographic data (such as sex, age, education, occupa
tion, smoking, alcohol consumption, drug abuse, etc.)
and information on family history of diabetes, hyperten
sion, and skin diseases were collected using a preadministered questionnaire. Clinical aspect of psoriasis
(disease duration and joint involvement), the Psoriasis
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Area and Severity Index (PASI), blood pressure, waist
circumference, and body mass index (BMI) were
obtained through physical examination.
Weight and height were measured using a standardized
procedure with light clothing and without shoes. BMI was
calculated as weight (kg) divided by height squared (m2).
The blood pressure was measured in a sitting position
from the right arm of subjects. Two readings were taken
at a 30 minute interval and the average was used. The
waist circumference was measured with a flexible tape
positioned at the level between the iliac crest and lower
costal border. Blood samples were taken 12 hours after
overnight fasting for the measurement of blood sugar and
lipid levels. The latter (serum cholesterol, triglyceride, and
high-density lipoprotein (HDL) cholesterol) was measured
by enzymatic/colorimetric method.
The severity of psoriasis was identified using the PASI
score. A score less than 10 was considered as mild psor
iasis and above 10 was classified as moderate to severe
psoriasis.16 The criteria for diagnosis of metabolic syn
drome were those recommended by the National
Cholesterol Education Program – Adult Treatment Panel
III which is defined by the presence of at least three of the
following components:17
1. Waist circumference ≥90 cm in Asian males and
≥80 cm in Asian females;
2. Serum triglycerides ≥150 mg/dl (or on treatment for
raised triglycerides);
3. HDL cholesterol <40 mg/dL in males and <50 mg/
dL in females (or on treatment for reduced HDL-c);
4. Blood pressure: systolic ≥130 and/or diastolic ≥85
mmHg (or on treatment for hypertension);
5. Fasting glucose ≥100 mg/dL (or on treatment for
increased blood glucose).

Statistical Analysis
Statistical analysis was performed using Statistical
Package for Social Science (SPSS) version 22.0. The
socio-demographic characteristics were presented as per
centage, mean, and standard deviation. Categorical vari
ables were compared between the cases and controls using
the chi-square test or Fisher’s exact test, and continuous
variables were compared by independent t-test. Odds Ratio
(OR) and 95% CI were calculated. A p-value <0.05 was
considered statistically significant.
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Results
Table 1 shows the socio-demographic characteristics of the
subjects according to their case and control status. The mean
age of patients with psoriasis was 33.4 years with 13.1 years
standard deviation (SD) and 41.1 years with 15.4 years SD
for controls (p<0.005). Almost half of the patients with
psoriasis (51.8%) and controls (44.7%) were male
(p=0.28). More than half of the patients with psoriasis
(54.4%) and controls (55.3%) were illiterate (p=0.89). Most
of the patients with psoriasis (71.1%) and controls (80.7%)
Table 1 Socio-Demographic Characteristics of the Participants
According to Their Case–Control Status
Case
n
Age, years

%

Control

Overall

n

n

%

p value

%

33.4±13.1

41.1±15.4

37.2±14.7

<0.005

<20

6

5.3

5

4.4

11

4.8

0.016

20–29

49

43.0

30

26.3

79

34.6

30–39

20

17.5

14

12.3

34

14.9

40–49

22

19.3

28

24.6

50

21.9

50–59

9

7.9

18

15.8

27

11.8

≥60

8

7.0

19

16.7

27

11.8

Male

59

51.8

51

44.7

110

48.2

Female

55

48.2

63

55.3

118

51.8

Illiterate

62

54.4

63

55.3

125

54.8

Literate

52

45.6

51

44.7

103

45.2

Single

33

28.9

22

19.3

55

24.1

Married

81

71.1

92

80.7

173

75.9

No

95

83.3

75

65.8

170

74.6

Occasionally/regularly

19

16.7

39

34.2

58

25.4

Dissatisfied

33

28.9

7

6.1

40

17.5

Neither satisfied nor

50

43.9

2

1.8

52

22.8

31

27.2

105

92.1

136

59.6

Never

111

97.4

107

93.9

218

95.6

Ex/current smoker

3

2.6

7

6.1

10

4.4

No

92

80.7

101

88.6

193

86.6

Spouse

10

8.8

5

4.4

15

6.6

Father/sibling

12

10.5

8

7.0

20

8.8

Hypertension

28

24.6

11

9.6

39

17.1

0.003

Diabetes

10

8.8

5

4.4

15

6.6

0.18

Skin disorders

12

10.5

10

8.8

22

9.6

0.65

Sex

0.28

Education status

0.89

Marital status

0.08

Physical exercise

0.002

Life satisfaction

<0.001

dissatisfied
Satisfied
Smoking

0.19

Smoker in a family

0.23

Family history
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were married (p=0.08). Occasional or regular physical exer
cise was more prevalent among controls (34.2%)
compared to cases (16.7%) (p=0.002). The patients with
psoriasis were more unsatisfied with life (28.9%)
compared to controls (6.1%) (p<0.001). The prevalence of
smoking was very low in both groups and the difference was
not statistically significant. One-fifth of the cases (19.3%)
had a smoker in their family and this was higher compared to
controls (11.4%) but the difference was not statistically sig
nificant. Family history of hypertension was higher among
cases (24.6%) compared to controls (9.6%) (p=0.003).
Family history of diabetes and skin disorders was not differ
ent among the two groups.
The average duration of disease was 4.2 years with 5.6
years SD. The average PASI was 10.8 with 5.1 SD. More
than half of the patients with psoriasis (62.3%) had mod
erate to severe psoriasis while 37.7% of them had mild
psoriasis.
Table 2 shows the prevalence of metabolic syndrome
and its components according to the case and control
status. The prevalence of metabolic syndrome was higher
among patients with psoriasis (36.8%) compared to con
trols (21.1%) with OR of 2.18 (p=0.009). Furthermore,
overweight/obesity was more common among cases
(65.8%) compared to controls (41.2%) with OR of 2.74
(p<0.001). The waist circumference was higher among
cases (41.2%) relative to controls (31.6%) but the differ
ence was not statistically significant. We also observed
a higher prevalence of high blood pressure among the
psoriasis group (53.5%) compared to controls (33.3%)
with OR of 2.30 (p=0.002). In addition to that, the psor
iasis group had higher prevalence of diabetes (32.5%)
compared to controls (15.8%) with OR of 2.56
(p=0.003). High level of triglyceride was more prevalent
among cases (66.7%) compared to controls (35.1%) with
OR of 3.70 (p<0.001). The low level of HDL cholesterol
was more common among the psoriasis group (32.5%)
compared to controls (19.3%) with OR of 2.0 (p=0.023).
The mean levels of total cholesterol, triglyceride, and
fasting blood glucose were also higher among patients
with psoriasis compared to controls.
Figure 1 shows the prevalence of metabolic syndrome
and its components according to the severity of psoriasis.
The patients with moderate to severe psoriasis had higher
prevalence of metabolic syndrome relative to patients with
mild psoriasis (49.3% vs 16.3%, p<0.001). In addition to
that, abdominal obesity was more common among moder
ate to severe psoriasis compared to mild psoriasis (53.5%
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Table 2 Distribution of Metabolic Syndrome and Its Components According to the Case and Control Status
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Case
n
Metabolic syndrome

Control
%

%

n

0.009

No

72

63.2

90

78.9

162

71.1

Yes

42

36.8

24

21.1

66

28.9

Obesity status
Underweight/normal
Overweight/obese
Waist circumference

OR=2.74, 95% CI=1.60–4.69
39
75

34.2
65.8

<0.001
67
47

58.8
41.2

106
122

46.5
53.5

OR=1.52, 95% CI=0.88–2.61

0.13

<90 cm (male)/<80 cm (female)

67

58.8

78

68.4

145

63.6

≥90 cm (male)/≥80 cm (female)

47

41.2

36

31.6

83

36.4

Blood pressure, systolic or diastolic

OR=2.30, 95% CI=1.34–3.93

0.002

<130 mmHg or <85 mmHg

53

46.5

76

66.7

129

56.6

≥130 mmHg or ≥85 mmHg

61

53.5

38

33.3

99

43.4

Blood glucose

OR=2.56, 95% CI=1.35–4.85

0.003

<100 mg/dL

77

67.5

96

84.2

173

75.9

≥100 mg/dL

37

32.5

18

15.8

55

24.1

Triglyceride
<150 mg/dL
≥150 mg/dL
HDL cholesterol

OR=3.70, 95% CI=2.14–6.39
38
76

33.3
66.7

p value
%

OR=2.18, 95% CI=1.21–3.94

<0.001
74
40

64.9
35.1

112
116

49.1
50.9

OR=2.00, 95% CI=1.09–3.69

0.023

≥40 mg/dL (male)/≥50 mg/dL (female)

77

67.5

92

80.7

169

74.1

<40 mg/dL (male)/<50 mg/dL (female)

37

32.5

22

19.3

59

25.9

Blood glucose, mean±SD, mg/dL

100.5±31.2

91.9±27.9

96.2±29.8

0.03

Triglyceride, mean±SD, mg/dL
Total cholesterol, mean±SD, mg/dL

178.3±62.8
171.0±26.4

157.7±44.8
159.7±30.3

168.0±55.4
165.4±28.9

0.005
0.003

vs 20.9%, p<0.005). Furthermore, dyslipidemia was also
more prevalent among patients with moderate to severe
psoriasis than mild psoriasis (77.6% vs 48.8%, p<0.005;
hypertriglyceridemia and 46.5% vs 9.3%, p<0.001; low
HDL cholesterol). However, there was no difference in
the prevalence of hypertension and diabetes by severity
of psoriasis.

Discussion
The association between psoriasis and metabolic syndrome has
been investigated with considerable variability in the results in
a large number of studies with different study designs in
different parts of the world. The results of our study show
a higher prevalence of metabolic syndrome and its components
among Afghan patients with psoriasis relative to controls.
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A recent study conducted in Spain showed that meta
bolic syndrome was more prevalent among patients with
psoriasis compared to controls (28.3% vs 15.1%,
p<0.001; OR 2.21).18 Goolam Mahyoodeen et al12
found that the prevalence of metabolic syndrome was
higher among patients with psoriasis compared to con
trols in a South African population (52.4% vs 33.7%;
p=0.007). According to the population-based study in
Norway conducted by Snekvik et al, metabolic syndrome
was more common in the psoriasis group than controls
(31.1% vs 23.0%, p<0.001).6 Gui et al concluded that the
prevalence of psoriasis was higher among Chinese
patients with psoriasis compared to controls (14.3% vs
10.0%, p=0.001).1 Ferdinando et al3 also found a higher
prevalence of metabolic syndrome in the psoriasis group
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***
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MetS

A-Obesity
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Low HDL

HTN

Diabetes

Cardiometabolic Diseases
Figure 1 Prevalence of metabolic syndrome and its components by severity of psoriasis in Afghan patients. **p<0.005, ***p<0.001.
Abbreviations: MetS, metabolic syndrome; A-Obesity, abdominal obesity; Hyper TG, hypertriglyceridemia; Low HDL, low high-density lipoprotein; HTN, hypertension.

relative to controls in Brazil (49.4% vs 35.0%, p=0.04;
OR 1.8). However, some studies found no association
between psoriasis and metabolic syndrome such as
Kim et al19 and Orgaz-Molina et al.20 These discrepan
cies might be due to genetic and racial variations, and
low prevalence of metabolic syndrome in both groups.
In the current study, we found higher prevalence of
metabolic syndrome among patients with psoriasis com
pared to controls (36.8% vs 21.1%, p=0.009; OR 2.2),
which is similar to most of the previous studies. The
exact mechanism of this association is not fully understood
yet but both diseases share multiple inflammatory and
cytokine-mediated mechanisms. New evidence suggests
that local overproduction of pro-inflammatory mediators
in psoriasis may migrate to systemic circulation that may
result in systemic insulin resistance, circulatory endothe
lial dysfunctions, increased oxidative stress, increased
angiogenesis, and hypercoagulation, all of which may
result in cardiovascular damage.
The study showed that overweight/obesity was more
prevalent among patients with psoriasis relative to controls
(65.8% vs 41.2%, p<0.001; OR 2.7), which is in agreement
with studies conducted by Singh et al,9 Koku Aksu et al,21
Itani et al,22 and Kim et al.23 Whereas, we found no statis
tical association between waist circumference and psoriasis
which is consistent with studies conducted by Akcali et al24
Albareda et al,16 and Orgaz-Molina et al.20 However, this
finding is in contrast with studies conducted by Espinoza
et al,25 Kokpol et al,26 and Meziane et al.27 The different
results might be due to genetic, racial and behavioral
differences.

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14

In addition, the study indicated that dyslipidemia was
more common among patients with psoriasis compared to
controls, which was consistent with findings of studies con
ducted by Fernandez-Armenteros et al,18 Goolam
Mahyoodeen et al,12 and Gui et al.1 Furthermore, we found
higher prevalence of hypertension among patients with psor
iasis relative to controls, which was in agreement with
studies conducted in Iran,13 India,9 South Africa,12 and
Poland,10 while it was inconsistent with studies conducted
in China1 and Korea.19,28 These discrepancies might be due
to racial and cultural differences. We also observed that
hyperglycemia was more prevalent among patients with
psoriasis than controls. This finding was confirmed by stu
dies conducted by Ghiasi et al in Iran,29 Langan et al in the
United Kingdom,30 and Kokpol et al in Thailand.26
Moreover, the study results indicate that metabolic syn
drome and dyslipidemia were more common among patients
with moderate to severe psoriasis compared to mild psoriasis
(Figure 1), which is consistent with studies conducted by
Goolam Mahyoodeen et al12 and Milcic et al.31 However,
some studies found no statistically significant difference in
the prevalence of metabolic syndrome by severity of
psoriasis.18,32 The reason behind this difference might be
the small sample size. Moreover, most of the studies that
assessed the association of metabolic syndrome with psor
iasis did not evaluate the association of metabolic syndrome
with severity of psoriasis.1,3,9,33
Strengths of this study include: administration of the
questionnaire by a dermatologist, using the PASI to define
the severity of psoriasis, exclusion of patients with sys
temic drugs, and to the best of our knowledge this was the
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first study on adult psoriasis conducted in Afghanistan.
Limitations of this study include: relatively small sample
size, and using a hospital-based case–control design that
might not be generalized to patients with psoriasis in the
community. In addition, smoking habits might be under
reported due to cultural issues.
In conclusion, Afghan patients with psoriasis showed
a higher prevalence of metabolic syndrome and its com
ponents compared to controls. Therefore, screening for
metabolic syndrome is strongly recommended for Afghan
psoriatic patients to benefit from early diagnosis and inter
vention, such as lifestyle changes, weight loss, and treat
ment of hypertension, diabetes, and dyslipidemia, to
reduce the risk of major cardiovascular events.
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