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RESEARCH ARTICLE  
 

Abstract 
Psoriasis is a chronic, inflammatory skin disease which highly impacts the quality of life of psoriatic patients. 

Although the pathogenesis of psoriasis is multifactorial, recent evidence suggest that alterations in the intestinal 

microbiome play an important role suggesting a clear status of dysbiosis associated with the disease. This study 

aimed to assess the frequency of probiotic and prebiotic food consumption in psoriasis patients in Romania (n 

= 122), with an emphasis on potential dietary risk or protective factors linked with psoriasis. The results showed 

that consuming fermented and probiotic foods, such as fermented dairy products, kombucha, whole grains, 

fruits, and vegetables, may have an essential role in limiting or alleviating psoriasis symptoms. Future research 

should also investigate this relationship, considering other food groups, such as fish, meat, and fats, using a 

national validated food frequency questionnaire. 
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INTRODUCTION 

Psoriasis vuglaris is a chronic inflammatory skin disease characterized by 
erythematous and pruritic plaques that commonly affect the scalp, trunk, knees, 
and elbows (Rendon & Schäkel, 2019). The incidence of psoriasis is higher in 
industrialized and high-income countries (Parisi et al., 2020), with an increase in 
the elderly population (Burshtein et al., 2020). The prevalence of psoriasis in 
Romania is approximately 5%, and the patients appear to be diagnosed around 
the age of 55, with first symptoms occurring around the age of 50 (Nicolescu et 
al., 2021). Dietary factors such as red meat, alcohol, simple carbohydrates, and 
saturated fatty acids activate inflammatory molecules, exacerbating psoriasis 
symptoms (Kanda et al., 2020). On the other hand, dietary compounds enclosed 
in a healthy diet, particularly polyunsaturated omega-3 fatty acids, probiotics, 
which are living microorganisms that can be found in fermented foods, and 
dietary fibre, such as fructooligosaccharides, inulin, or galactooligosaccharides 
that promote the development of beneficial bacteria in the intestinal microbiota, 
suppress the inflammatory pathways involved in psoriasis, having an essential 
role in alleviating psoriasis symptoms and comorbidities (Barrea et al., 2015; 
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Kanda et al., 2020).  
In the recent years, studies evaluating the intestinal microbiota of psoriasis patients revealed contradictory 

results in terms of taxonomic distribution, making it difficult to construct a comprehensive picture of the psoriatic 
intestinal microbiota (Buhaș et al., 2022; Hidalgo-Cantabrana et al., 2019). However, the gut microbiota dysbiosis 
was noticed in most of psoriasis subjects, characterized by a lower abundance of Akkermansia muciniphila, 
Bacteroidetes spp., and Firmicutes spp. (Schade et al., 2022; Sikora et al., 2020). 

Although the relationship between diet and psoriasis is extensive ongoing research (Castaldo et al., 2020; Guida 
et al., 2014; Naldi et al., 2014), there is lack of data in our country. Therefore, this study aimed to assess the 
frequency of probiotic and prebiotic food consumption, such as fermented dairy, fermented vegetables, whole grain 
products, legumes, fruits and vegetables, in psoriasis patients in Romania, with an emphasis on potential dietary 
risk or protective factors linked with psoriasis. 
 

MATERIALS AND METHODS 

 Ethical consideration 

 According to Helsinki Declaration, the Amsterdam Protocol, and Directive 86/609/EEC, we obtained the 
approval of the Ethical Commission of the” Iuliu Haţieganu” University of Medicine and Pharmacy Cluj-Napoca for 
this study (number 266/06.30.2021). 
 

 Study design and population 

 A case-control study has been designed that included patients recruited online during May 2022-July 2022. 
Patients diagnosed with Psoriasis vulgaris between 18 and 55 from Romania were included in the case group. 
Controls were selected randomly from generally healthy adults living in Romania. Controls included patients 
without inflammatory diseases, in the present and the past, aged 18 to 55 years, being on a regular diet (those on 
particular diet either by choice or by medical reasons were excluded from the study). Subjects under 18 and those 
above the age of 56 were excluded from the study. A total of 112 adults for the control group and 122 adults for the 
case group were approached and responded to the questionnaire. All subjects in the study consent to the data 
provided in the questionnaire being anonymously used for research purposes.  
 

 Data collection  

 The questionnaire was self-administered, online and the questions aimed to assess the frequency of 
consumption of prebiotic and probiotic foods using four possible response categories that ranged from “less than 
one time a week” to “more than 5 times a week”. Based on weekly intake, participants were asked to report their 
frequency of consumption of fermented products, fresh fruits and vegetables, whole grains, and legumes. In the lack 
of a validated national tool for assessing food intake, members of the research team developed the applied 
questionnaire using models from other countries and from other studies assesing frequency of consumption 
(Buscemi et al., 2015; De La Fuente-Arrillaga et al., 2010; Deschamps et al., 2007). The questionnaire also included 
questions related to demographic characteristics (age, sex, living area), anthropometric data (height, weight), 
lifestyle data (smoking history, level of physical activity, sleeping schedule, frequency of alcohol consumption), and 
self-reported clinical data (psoriasis stage, associated pathologies, antipsoriatic treatment, frequency of antibiotic 
use, probiotic or prebiotic supplementation) (Boboia et al., 2020; Subtirelu et al., 2019). 
 

 Statistical analysis 

 SPSS software (Statistic Package for Social Sciences) version 20 has been used to perform the statistical analyses. 
The characteristics of the cases and controls were compared by the chi-squared (χ2) test. A Mann Whitney U test 
was used to detect differences between groups in terms of frequency of consumption of specific foods and food 
groups. A p-value less than 0.05 was considered statistically significant (Boboia et al., 2021; Gavrilaș et al., 2018; 
Turcu-știolică et al., 2018). 
 

RESULTS AND DISCUSSIONS    

 Comparison of general characteristics and lifestyle habits between cases and controls 

General characteristics 

 Table 1 shows a comparison of overall characteristics between psoriasis and control groups. There was no 
significant difference in BMI (Body Mass Index) and education level (p>0.05); however, psoriasis patients were 
more likely to have a higher BMI compared to controls, which is known to be a risk factor for psoriasis and psoriatic 
arthritis (Llamas-Velasco et al., 2021; Ramírez et al., 2021; Rodríguez-Cerdeira et al., 2019). Regarding living area 
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distribution between the two groups, psoriasis patients were more likely to originate from a rural setting, than 
controls, which may influence their lifestyle and eating habits (p<0.05).  
 

Table 1. Comparison of general characteristics and lifestyle habits between participants in the study group 

Parameter Control (n=112) Case (n=122) P value 

Sex 
Female 
Male 

 
97 (86.60%) 
15 (13.39%) 

 
88 (72.13%) 
34 (27.86%) 

- 

Age (years) 31.1 ± 9.98 36.7 ± 14.05 - 

BMI1 (kg/m2) 
<24.9 
25.0-29.9 
>30 

 
72 (64.28%) 
31 (27.67%) 

9 (8.04%) 

 
67 (54.91%) 
35 (28.68%) 
20 (16.39%) 

 
0.06 

Education 
≤ Secondary school 
Completed high school 
or equivalent 
Bachelor degree or higher 

 
1 (0.89%) 

25 (22.32%) 
 

86 (76.78%) 

 
8 (6.55%) 

31 (25.40%) 
 

83 (68.03%) 

 
0.057 

Living area 
Urban 
Rural 

 
98 (87.50%) 
14 (12.50%) 

 
92 (75.40%) 
30 (24.59%) 

 
0.01 

Smoking 
YES 
NO 

 
49 (43.75%) 
63 (56.25%) 

 
35 (28.68%) 
87 (71.31%) 

 
0.016 

Diagnosis of inflammatory bowel disease 
YES 
NO 

 
7 (6.25%) 

105 (93.75%) 

 
14 (11.47%) 

108 (88.52%) 

 
0.162 

 
Physical activity (frequency/week) 
<1 
1-2 
3-5 
>5 

 
37 (33.03%) 
39 (34.82%) 
33 (29.46%) 

3 (2.67%) 

 
68 (55.73%) 
33 (27.04%) 
19 (15.57%) 

2 (1.63%) 

0.004 

Sleep (hours/night) 
<6 
6-8 
>8 

 
7 (6.25%) 

92 (82.14%) 
13 (11.60%) 

 
18 (14.75%) 
94 (77.04%) 
10 (8.19%) 

 
0.089 

Alcoholic beverages (frequency/week) 
<1 
1-2 
3-5 
>5 

 
69 (61.60%) 
30 (26.78%) 
11 (9.82%) 
2 (0.01%) 

 
96 (78.68%) 
18 (14.75%) 

7 (5.73%) 
1 (0.81%) 

 
 
 

0.042 
 

Antibiotic use (frequency/year) 
<1 
1-2 
3-5 
>5 

 
79 (70.53%) 
27 (24.10%) 

5 (4.46%) 
1 (0.89%) 

 
75 (61.47%) 
29 (23.77%) 

8 (6.55%) 
10 (8.19%) 

 
 
 

0.05 
 

Probiotic or prebiotic supplementation 
YES 
NO 

 
47 (41.96%) 
65 (58.03%) 

 
25 (20.49%) 
97 (79.50%) 

 
< 0.001 

Note: 1Body Mass Index 

  

Lifestyle habits 

 In our study, there was a significant difference in smoking history (p<0.05), with psoriasis patients having a 
negative smoking status. In line with previous studies that reported a negative association between physical activity 
and psoriasis prevalence (Frankel et al., 2012; Zheng et al., 2018), in our study, psoriasis subjects had a lower level 
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of physical activity compared to controls (p<0.05). Increased physical activity has previously been linked to reduced 
psoriasis severity in overweight and obese subjects (Naldi et al., 2014). One mechanism explaining the beneficial 
effect of physical exercise in overweight or obese patients with active psoriasis may be related to the reduction in 
adiposity, inflammation, and oxidative stress, all of which have previously been linked to psoriasis (Snekvik et al., 
2017; Wilson et al., 2012). Based on our findings, there was no association between the two groups regarding the 
number of hours slept per night; however, controls used to consume alcohol with a higher weekly frequency 
compared to the psoriasis group (p<0.05).  
 Although we observed no significant difference between the two groups in terms of inflammatory bowel disease 
diagnosis (p>0.05), psoriasis subjects used to take antibiotics more frequently than the control group (p<0.05) and 
had a significantly lower frequency of probiotic and prebiotic supplementation (p<0.001). Antibiotic use is one of 
the most substantial risk factors implicated in gut microbial dysbiosis (S. Zhang et al., 2019), and just like earlier 
research has revealed, it has a possible impact on psoriasis pathophysiology (Dei-Cas et al., 2020), as most psoriasis 
patients present dysfunction of the intestinal barrier and a disturbed equilibrium between the microbiota and 
immune system (Richetta et al., 2020; Sikora et al., 2018). Moreover, several experimental and clinical studies 
presented a positive correlation between the gut microbiota dysbiosis in psoriasis and the inflammation-related 
indicators, especially interleukins, cytokines, and T helper cells, resulting in an inflammatory immune response 
(Zákostelská et al., 2016; X. Zhang et al., 2021). Probiotic and prebiotic supplementation is one of the most potent 
modifying agents in the context of dysbiosis of the gut microbiota, enhancing intestinal microbiota homeostasis by 
protecting gut barrier integrity and modulating immune response (Liu et al., 2022). As essential sources of beneficial 
microorganisms and dietary fibres, the supplementation with probiotics and prebiotics was shown to reduce the 
psoriasis area and severity (PASI) index and inhibit the inflammation levels by regulating immune cells and the 
composition of gut microbiota in psoriasis subjects (Lu et al., 2021; Zeng et al., 2021). 

 

Medical characteristics of psoriatic patients 

 Although the epidemiological research findings comparing the incidence of psoriasis between men and women 
are conflicting (Armstrong et al., 2021; Guillet et al., 2022; Murer et al., 2020), our data showed that psoriasis was 
more common in females (n=88) than in males (n=34). As presented in Table 2, in our case sample, there were no 
significant differences between male and female subjects in terms of psoriasis stage and the level of life impairment 
caused by psoriasis (p>0.05). Regarding psoriatic arthritis and antipsoriatic treatment, there were significant 
variations between individuals (p<0.05).  
 

Table 2. Medical characteristics of psoriatic patients 

Parameter 
Case (n=122) 

P 
value 

F1 

(n=88) 
M2 

(n=34) 
Psoriasis Stage 
Mild (<3%) 
Moderate (3-10%) 
Severe (>10%) 

 
44 (50.00%) 
29 (32.95%) 
15 (17.04%) 

 
16 (47.05%) 
12 (35.29%) 
6 (17.54%) 

0.631 

Psoriatic arthritis 
YES 
NO 

 
10 (11.36%) 
78 (88.63%) 

 
9 (26.47%) 

25 (73.52%) 
0.039 

Psoriatic treatment 
Local treatment 
Phototherapy 
Systemic treatment 
Biological treatment 
I'm not on any treatment 

 
70 (79.54%) 

1 (1.13%) 
1 (1.13%) 
6 (6.81%) 

10 (11.36%) 

 
23 (67.64%) 

2 (5.88%) 
4 (11.76%) 
1 (2.94%) 

4 (11.76%) 

 
0.043 

 

Affected quality of life due to psoriasis 
No 
Mild (It bothers me to uncover my skin, but it doesn't stop 
me from doing any kind of activity) 
Modarate (Occasionally, I avoid going to sports, swimming 
pool / swimming pool, seaside) 
Severe (I have anxiety episodes, depression, I cannot carry 
out my daily activities) 

 
14 (15.90%) 
49 (55.68%) 

 
15 (17.04%) 

 
10 (11.36%) 

 

 
5 (14.70%) 

17 (50.00%) 
 

9 (26.47%) 
 

3 (8.82%) 

 
0.610 

 

Note:1Females, 2Males 
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 Dietary intake 

 Probiotic foods. Even if overall weekly consumption of fermented vegetables and soy-fermented foods was 
similar between groups (p>0.05), in our study, participants in the control group were more likely to consume 
fermented dairy products (p<0.001) and kombucha drinks (p<0.001) (Table 3). In vivo studies have shown that the 
intake of kombucha, made from a symbiotic culture of bacteria and yeasts, reduces inflammation and can modulate 
the gut microbiota by reducing intestinal dysbiosis (Costa et al., 2021). 
 

Table 3. Frequency of consumption of probiotic food 

Parameter Control (n=112) Case (n=122) P value 

Fermented vegetables (servings/week) 
<1 
1-2 
3-5 
>5 

 
77 (68.75%) 
28 (25.00%) 

7 (6.25%) 
0 (0.00%) 

 
85 (69.67%) 
31 (25.40%) 

4 (3.27%) 
2 (1.63%) 

 
0.84 

Fermented dairy (servings/week) 
<1 
1-2 
3-5 
>5 

 
6 (5.35%) 

31 (27.67%) 
54 (48.21%) 
21 (18.75%) 

 
52 (42.62%) 
41 (33.60%) 
26 (21.31%) 

3 (2.45%) 

 
 

<0.001 
 

Soy-fermented foods (servings/week) 
<1 
1-2 
3-5 
>5 

 
106 (94.64%) 

3 (2.67%) 
2 (1.78%) 
1 (0.89%) 

 
115 (94.26%) 

5 (4.09%) 
2 (1.63%) 
0 (0.00%) 

0.92 

Kombucha drink (servings/week) 
<1 
1-2 
3-5 
>5 

 
97 (86.60%) 

7 (6.25%) 
5 (4.46%) 
3 (2.67%) 

 
121 (99.18%) 

1 (0.81%) 
0 (0.00%) 
0 (0.00%) 

<0.001 

 

 As part of a healthy diet, fermented products are rich sources of probiotics and bioactive dietary compounds, 
known to modulate the gut microbiota and promote an anti-inflammatory effect (Şanlier et al., 2017; Shahbazi et 
al., 2021; Stiemsma et al., 2020). The relationship between fermented product consumption and psoriasis is yet an 
active research field, but results from studies reviewing the effects of Lactobacillus spp. and Bifidobacterium spp. 
supplementation in psoriasis patients showed promising outcomes (Antiga et al., 2015; Buhaș et al., 2022). For 
instance, Jalal Moludi et al. (Moludi et al., 2021) confirmed that the supplementation with Lactobacillus acidophilus, 
Bifidobacterium bifidum, Bifidobacterium lactis and Bifidobacterium langum 1.8  109 colony forming units in 
psoriasis patients resulted in a decreased PASI score, Interleukin-6 (IL-6) levels, and C reactive protein, together 
with an improvement in the DLQI (Dermatology Life Quality Index) and total antioxidant capacity. Moreover, the 
potential protective and anti-inflammatory effects of probiotics were also supported by in vivo and in vitro studies, 
indicating a potential role in ameliorating psoriasis symptoms by inhibiting TNF-α (Tumor Necrosis Factor-alpha) 
through the NF-κB (Nuclear Factor kappa-B) pathway, as well as decreasing the release of inflammatory factors 
associated with the IL-23/Th17 axis (Deng et al., 2021; Lu et al., 2021).  
 Prebiotic foods. From our data, the intake of fresh fruits (p<0.05), fresh vegetables (p<0.001), whole grains 
(p<0.001) and legumes (p<0.001) were significantly higher in participants from the control group compared to 
psoriasis subjects (Table 4). As part of the Mediterranean diet, these food groups are powerful sources of dietary 
fibers and bioactive dietary compounds that may be protective against psoriasis (Korovesi et al., 2019; Phan et al., 
2018).  
 Overconsumption of simple carbohydrates, such as those found in refined grain products, has been associated 
with an increase in psoriasis symptoms as well as an increase in oxidative stress. In contrast, a high fiber diet, mainly 
consisting of fresh fruits, fresh vegetables, whole grain products and legumes, can support an intestinal and systemic 
anti-inflammatory effect while reducing oxidative stress (Garbicz et al., 2021; Kanda et al., 2020). Furthermore, 
experimental investigations have revealed a link between a high fiber diet and psoriasis, with altered gut microbiota 
composition and improved psoriasis dermatological symptoms, such as dermatitis and scratching behaviours 
(Kanda et al., 2020; Takahashi et al., 2020). In psoriasis patients, adherence to the Mediterranean diet, rich in fruits, 
vegetables, legumes and whole grain products, was linked to lower PASI score and lower levels of C reactive protein 
(Barrea et al., 2015). However, the favourable effects of the Mediterranean diet in psoriasis patients could also be 
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explained by a high intake of extra virgin olive oil and fish, which was not investigated in our study. As patients with 
psoriasis have a dysbiotic taxonomic and functional gut microbiota (Todberg et al., 2022), increasing fiber intake 
could be a valuable approach in alleviating pathological symptoms (Garbicz et al., 2021). 
 

Table 4. Frequency of consumption of prebiotic foods 

Parameter Control (n=112) Case (n=122) P value 

Fresh fruits (servings/week) 
<1 
1-2 
3-5 
>5 

 
6 (5.35%) 
27 (24.10%) 
43 (38.39%) 
36 (32.14%) 

 
21 (17.21%) 
37 (30.32%) 
37 (30.32%) 
27 (22.13%) 

0.011 

Fresh vegetables (servings/week) 
<1 
1-2 
3-5 
>5 

 
4 (3.57%) 
15 (13.39%) 
54 (48.21%) 
39 (34.82%) 

 
24 (19.67%) 
31 (25.40%) 
41 (33.60%) 
26 (21.31%) 

<0.001 

Whole grains (servings/week) 
<1 
1-2 
3-5 
>5 

 
28 (25.00%) 
29 (25.89%) 
34 (30.35%) 
21 (18.75%) 

 
56 (45.90%) 
39 (48.36%) 
15 (12.29%) 
12 (9.83%) 

<0.001 

Beans (servings/week) 
<1 
1-2 
3-5 
>5 

 
37 (33.03%) 
39 (34.82%) 
32 (28.57%) 
4 (3.57%) 

 
67 (54.91%) 
32 (26.22%) 
19 (15.57%) 
4 (3.27%) 

<0.001 

 

 Resveratrol is a natural polyphenol found in fruits and vegetables and is known for its preventive properties 
regarding oxidative stress and inflammation (Meng et al., 2021). The molecular mechanism underlying resveratrol's 
protective properties may be explained by its ability to down-regulate the tolllike-receptor 4 mRNA in the intestine, 
lowering the production of key inflammatory compounds such as IL-1β and TNF-α while enhancing 
immunoglobulin secretion (X. Chen et al., 2022; Gan et al., 2019). Experimental data further suggest resveratrol as 
an effective tool in alleviating inflammation and psoriasis symptoms by altering the expression of retinoic acid-
stimulated genes, IL-17 signalling pathways, IL-17A, and IL-19 (Kjær et al., 2015).  
 In accordance with prior research that found a link between plant-based food consumption and a lower severity 
status in psoriasis (Afifi et al., 2017), quercetin from fruits and vegetables and β-glucans from cereals and 
mushrooms remain one of the most outstanding dietary active compounds, with studies showing their anti-
inflammatory and immune modulating activities (Li et al., 2016; Żyła et al., 2021). In animal experiments, pustulan, 
a 1,6-β-glucan, showed protective activity against psoriasis and psoriasis severity by downregulating autoimmune 
inflammation (Fahlquist-Hagert et al., 2022). Moreover, in imiquimod-induced mice, quercetin reduced PASI score, 
lowered keratinocyte proliferation, and improved psoriatic plaques, while decreasing serum TNF-α, IL-6, and IL-17 
levels via the NF-κB pathway (H. Chen et al., 2017; S. Chen et al., 2017).  Due to the fact that prebiotic foods, 
particularly fruits and vegetables, are also rich sources of resveratrol and quercetin, increasing prebiotic food 
consumption through the adherence to a vegetable-rich diet may provide additional benefits to psoriasis subjects. 
 This study is limited by the relatively small sample size (Boboia et al., 2017; Boboia & Polinicencu, 2012), which 
is not representative for the entire population group. Also, more participants from the psoriasis group came from a 
rural setting compared to controls, which may influence their lifestyle and eating habits. In addition, this study 
didn’t investigate the intake of other food groups, such as fish, meat, and fats, which were previously linked with 
intestinal immunity, inflammation and gut microbiota homeostasis (Fu et al., 2021; Ingkapairoj et al., 2021; Wolters 
et al., 2018). Finally, the tool employed to collect the information has intrinsic limitations, as a national validated 
food frequency questionnaire is critically required to accurately assess the link between individual food intake and 
disease. 
 

CONCLUSIONS 

 As the frequency of antibiotics use in psoriasis patients tend to be increased, and it is associated with gut 
dysbiosis and a more severe psoriatic status, this study suggests that consuming fermented and prebiotic foods, 
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such as fermented dairy products, kombucha, whole grains, fruits, and vegetables, may have an essential role in 
limiting or alleviating psoriasis symptoms, by modulating the gut microbiota. First, increasing the intake of 
fermented products, such as fermented dairy products, may help introduce beneficial bacteria to the gut microbiota 
in psoriasis patients who experience gut dysbiosis. Fermented products are known to contain probiotics, which are 
live microorganisms that can provide health benefits when consumed in adequate amounts. These probiotics can 
help to restore the balance of gut microbiota in psoriasis patients, potentially reducing inflammation and other 
symptoms associated with psoriasis. Second, the prebiotics, such as fructooligosaccharides, inulin, or 
galactooligosaccharides might promote the development of beneficial bacteria in the intestinal microbiota. Finally, 
the biologically active compounds included in prebiotic foods may also be involved in the improvement of psoriatic 
symptoms. However, more clinical trials are needed to fully understand the link between probiotic food, prebiotic 
food and, psoriasis.  
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