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ABSTRACT

Introduction. Selected dietary components are crucial for a properly functioning thyroid gland. Therefore 
a healthy and balanced diet is crucial for treating patients with Hashimoto's disease. 
Aim. This study aims to evaluate the dietary habits of women suffering from autoimmune thyroiditis.
Material and methods. A questionnaire study was conducted in a group of 58 women with Hashimoto's 
disease and among 42 women without autoimmune thyroiditis using the Food Frequency Questionnaire 
(FFQ-6). To assess compliance with the normal distribution, we used the Shapiro-Wilk test. The compara-
tive assessment was made using the Student's t-test and Mann-Whitney test. The Chi-square test was used 
to assess the relationship between the response and the group. A p-value of less than 0.05 was considered 
signifi cant.
Results. The study showed no signifi cant differences in dietary habits between the two groups. Only 
29% (n = 15) of women with HT declared daily consumption of fruits vs 31% (n = 12) in the control group 
(p = 0.3800), and only 2% (n = 1) declared consuming berries daily vs. 5% (n = 2), (p = 0.5270). The consump-
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tion of the recommended several portions of vegetables per day was declared by only 22% (n = 11) of wom-
en with HT vs 28% (n = 11) in the control group (p = 0.3983). 42% (n = 24) of women with HT vs 38.5% (n = 16) 
of controls reported eating cruciferous vegetables several times a week (p = 0.8241). 14% (n = 8) of women 
with HT vs 19% (n = 8) of women in the control group declared daily consumption of green leafy vegetables 
(p = 0.3653). Most people in the study group consume nuts and seeds several times a month, and those in 
the control group several times a week. Most HT respondents also declare not to consume the recommend-
ed amount of fi sh.
Conclusions. The diet of patients with Hashimoto's disease does not differ signifi cantly from that of non-
Hashimoto's disease patients. Considering the study results and current scientifi c knowledge, it seems nec-
essary to undertake educational activities for patients with Hashimoto's disease to increase patient aware-
ness of the impact of diet on the course of the disease.

Introduction

Hashimoto's disease (HT, Hashimoto's Thy-
roiditis) is the most common chronic autoim-
mune disease in iodine-suffi cient areas. HT is 
characterized by the presence of autoantibodies 
directed against thyroid peroxidase (anti-TPO) 
and thyroglobulin (anti-TG), elevated thyrotropic 
hormone (TSH) levels, and often reduced levels 
of free thyroxine (fT4) and sometimes free tri-
iodothyronine (fT3). An ultrasound image of the 
thyroid gland shows lymphocytic T- and B-cell 
infi ltration, fi brosis, and hypoechoic parenchyma 
[1, 2]. Occasionally, a thyroid goiter is also pres-
ent, but in most cases a reduction in thyroid size 
is observed. Treatment of HT is mainly based on 
synthetic thyroid hormone therapy [3].

For the development of HT is responsible 
a complex autoimmune process involving thy-
roid cells through a chain reaction. Pathogenic 
mechanisms that may lead to the development of 
Hashimoto's disease include impaired function of 
regulatory T cells (Treg, T regulatory cells), which 
are responsible for inhibiting excessive anti-in-
flammatory response and protecting the organism 
from autoimmunity. Possible pathomechanism is 
also an increase in the activity of follicular helper 
T cells (Tfh) involved in stimulating the production 
of B lymphocytes, by increasing the production 
of interleukin-21 (IL-21). Furthermore, DNA frag-
ments released after cell apoptosis and an altered 
microRNA profi le are thought to initiate and perpet-
uate the autoimmune process. Infi ltrating thyroid 
T and B lymphocytes show a cytotoxic effect on 
the cell, leading it to apoptosis and, consequently, 
to the production of antibodies and increased pro-
duction of inflammatory cytokines [4]. 

Among the genes involved in the develop-
ment of HT, the mainly mentioned are the tissue 
compatibility system (HLA, Human Leukocyte 
Antigen) and polymorphisms in the cytotoxic 
T-lymphocyte antigen 4 (CTLA-4) gene, as well 
as in the PTPN22, CD14, CD40 and IL2R genes [5]. 
However, Jabrocka-Hybel et al. in a study on 147 
HT patients and 147 healthy individuals, showed 
that the genetic predisposition factors used for 
HT development, without taking into account 
environmental and personal factors, are not suf-
fi cient to predict the actual risk of HT [6]. 

Epidemiological observations show an 
increasing trend in the incidence of HT since the 
1950s. Previously, few cases of the disease were 
reported, whereas today HT is the most com-
mon autoimmune disorder. These observations 
confi rm that, in addition to genetic factors, envi-
ronmental factors have a huge impact on the 
development of the disease. Environmental fac-
tors include dietary errors, including excessive 
iodine intake and selenium defi ciency, infections, 
especially hepatitis C, excessive environmental 
hygiene, stress, certain drugs, cytokine therapies, 
and lithium salts [7, 8]. Factors predisposing to 
the development of HT also include the influence 
of oxidative stress, climate, age, and sex. The ini-
tiating effect of an autoimmune response in the 
thyroid gland has also been attributed to preg-
nancy [2, 7]. Interestingly, it has been observed 
that cigarette smoking and moderate alcohol 
consumption show a protective effect against the 
development of Hashimoto's disease [8]. 

In countries where mandatory iodine fortifi ca-
tion of food has been introduced for the preven-
tion of diseases caused by an insuffi cient iodine 
supply, the incidence of HT has increased, where-
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as, in countries with an insuffi cient iodine supply, 
HT cases are observed less frequently [9]. 

Mechanisms explaining why excessive iodine 
intake may predispose to HT include modifi cation 
of thyroglobulin at the epigenetic level, resulting in 
the production of a factor to which the immune sys-
tem has not yet developed immune tolerance, and 
excessive induction of apoptosis of thyroid cells, 
resulting in the release of large numbers of T lym-
phocytes involved in the autoimmune response [8].

On the other hand insuffi cient dietary sele-
nium supply is associated with a decrease in the 
activity of glutathione peroxidase (GPx), thiore-
doxin reductase (TRx), or iodothyronine deio-
dase (DIO). Decreased GPx activity is associated 
with increased production of hydrogen peroxide 
and thyroid peroxidase, resulting in the destruc-
tion of thyroid cells. GPx and TRx have antioxi-
dant activity, so selenium defi ciency contributes 
to a decrease in protective capacity against oxi-
dative stress [8]. Deiodinases are responsible for 
the conversion of T4 to T3. Selenium can also 
regulate T lymphocytes, resulting in increased 
immune tolerance, and has an anti-inflammato-
ry effect. Furthermore, selenium can inhibit the 
expression of HLA-DR molecules on thyrocytes, 
suppressing thyroid autoimmunity [9].

It is also worth paying attention to an ade-
quate iron supply due to its signifi cant role in the 
production of the thyroid hormones T3 and T4 – 
the enzyme TPO, which is involved in the synthe-
sis of thyroid hormones, is only activated after 
heme binding [10]. Iron defi ciency, which reduces 
the activity of the TPO enzyme, is more common 
in HT patients than in the healthy population [9]. 
Furthermore, it has been suggested that, through 
its effect on the immune system, also vitamin D 
may be involved in regulating thyroid function, 
but research in this area is conflicting [9]. 

Furthermore, there is an interest in elimina-
tion diets, e.g. gluten-free and lactose-free diets, 
among HT patients. Lactose intolerance is diag-
nosed in up to 75.9% of HT patients, and 5.9–
22.5% of HT patients have positive CD-related 
autoantibodies [11]. 

Aim

The aim of this study was to assess eating habits 
in patients with HT.

Material and methods

We included 58 women with HT in the study 
group, and 42 women without HT, who were 
classifi ed as controls. Data were collected from 
November 2019 to January 2021. A validated 
Food Frequency Questionnaire (FFQ-6) was used 
to assess dietary intake, allowing the collection 
of information on the frequency of consumption 
of 62 food groups, which simultaneously identi-
fi es the intake of 8 main food groups consumed 
over the preceding 12 months of questionnaire 
completion. The respondents could declare 
frequency of consumption by choosing one 
of the following answers: several times a day, 
every day, several times a week, several times 
a month, once a month or less often, never, or 
almost never.

The inclusion criteria for the study group were 
female sex and a diagnosis of Hashimoto's dis-
ease based on ultrasound and antibody testing. 
For the control group, the inclusion criteria were: 
female sex, and no Hashimoto's disease. 

Before entering the study, each participant 
was asked to give written informed consent to 
participate in the study. Patients were informed 
that they could withdraw from the study at any 
stage. All data remained anonymous – each 
participant was given an anonymous number, 
which was used in analyses at further stages of 
the study.

The obtained results of the study were col-
lected in the form of a database with the help of 
Microsoft Excel. Statistical analyses were car-
ried out using Dell Statistica software. Quali-
tative data were presented in quantitative and 
percentage terms. The Shapiro-Wilk test was 
used to assess the concordance of the thyroid 
parameters studied with a normal distribu-
tion; a comparative assessment of the param-
eters and selected variables between the con-
trol group and the study group was performed 
using the Student's t-test and the Mann-Whit-
ney test. The Chi-square test was used to 
assess the relationship between response and 
group. A p-value of less than 0.05 was consid-
ered signifi cant.

The study was approved by the Bioethics 
Committee at the Poznan University of Medical  
Sciences (Poland) No. 69/19.



Journal of Medical Science 2023;92(1)66

Results

A total of 100 women were enrolled in the study, 
where 58 women diagnosed with HT were includ-
ed in the study group, and 42 women not suffer-
ing from HT were included in the control group. 
The mean age of the women in the study group 
was 31 ± 6.92 years and in the control group the 
mean age was 29 ± 6.47 years. The characteris-
tics of the thyroid parameters of the study par-
ticipants are shown in Table 1.

We found no statistically signifi cant dif-
ferences in diet between the group of female 
patients with Hashimoto's disease and the con-
trol group. When asked about the frequency of 
fruit consumption, the female participants most 
frequently answered that they consumed fruit 
several times a week – this answer was given by 
44% of the study group and 33% of the control 
group, respectively, and daily consumption was 
declared by 29% of the study group and 31% of 
the control group. However, there was no correla-
tion between responses and group (p = 0.3800). 
Detailed results are shown in Figure 1.

The majority of female patients in both groups 
reported consuming berries several times a month 
or once a month and less frequently. There was 
no correlation between responses and group 
(p = 0.5270). Detailed results are shown in Figure 2.

Most women in the study group declared to 
consume vegetables several times a week and 
daily, while in the control group it was daily and 
several times a day. There was no correlation 
between responses and group (p = 0.3983). The 
results are presented in Figure 3.

In both groups, most participants reported 
consuming vegetables several times a week and 

several times a month. There was no correlation 
between responses and group (p = 0.8241). The 
results are shown in Figure 4.

Most women in the study group report con-
suming leafy vegetables several times a week, 
and those in the control group several times 
a month. There was no correlation between 
responses and group (p = 0.3653). The results are 
shown in Figure 5.

None of the respondents declared eat-
ing legumes several times a day. The most fre-
quent answer in both groups was once a month 
or less often. There was no correlation between 
responses and group (p = 0.8574). The results are 
shown in Figure 6.

Most women with HT report consuming seeds 
and grains a few times a week, with the next 
most frequently chosen answers being a few 
times a month and never or almost never. In con-
trast, in the control group, the most frequently 
selected answer was a few times a month. There 
was no correlation between responses and 
group (p = 0.3299). The results are presented in 
Figure 7.

None of the respondents declared to eat oily 
fi sh several times a day or every day. The most 
frequent answer given in both groups was nev-
er or almost never. There was no correlation 
between responses and group (p = 0.8995). The 
results are shown in Figure 8. 

Similarly, none of the respondents declared to 
consume lean fi sh several times a day or every 
day. The most frequent answer given was once 
a month or less often, and in the control group 
also several times a month. There was no corre-
lation between responses and group (p = 0.9679). 
The results are shown in Figure 9.

Table 1. Comparison of thyroid panel parameters between groups.

Parameter Group Mean SD p

TSH [uU/ml]
study 2.76 3.42 p = 0.7

control 2.41 0.99

fT3 [pmol/l]
study 4.89 0.77 p = 0.05

control 5.25 0.72

fT4 [pmol/l] 
study 17.04 3.41 p = 0.002

control 15.13 1.90

anty-TPO [IU/ml]
study 155.86 149.50 p < 0.0001

control 9.32 2.59

anty-TG [IU/ml]
study 348.45 531.25 p < 0.0001

control 15.24 11.91
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Figure 2. In the last 12 months, how often did you drink or eat berries: strawberries, raspberries, blackberries, blueber-
ries, currants?

Figure 3. In the last 12 months, how often have you drunk or eaten vegetables, all types?

Figure 1. How often in the last 12 months have you drunk or eaten fruits, all types?
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Figure 4. In the last 12 months, how often did you drink or eat cruciferous vegetables: white cabbage, Italian cabbage, 
red cabbage, Chinese cabbage, brussels sprouts, cauliflower, broccoli, kale?

Figure 5. In the last 12 months, how often did you drink or eat leafy green vegetables: spinach, radicchio, butter lettuce, 
iceberg lettuce, romaine lettuce, rocket, leeks, celery, parsley leaves?

Figure 6. In the last 12 months, how often did you drink or eat dry pulses e.g. broad beans, beans, soya, peas, chickpeas, 
and in dishes e.g. pea soup, baked beans, hummus and other pastes?
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Figure 7. In the last 12 months, how often did you drink or eat grains, e.g. pumpkin, sesame, sunflower, wheat germ?

Figure 8. In the last 12 months, how often did you drink or eat oily fi sh, e.g. salmon, sardines, herring, mackerel, large 
carp, eel?

Figure 9. In the last 12 months, how often did you drink or eat lean fi sh, e.g. pollock, cod, perch, hake, carp up to 1 kg, 
tuna, panga, trout?
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Discussion

An adequate diet seems to be an important part of 
the therapeutic management of patients with HT. 
However, our study showed no statistically signifi -
cant differences between the diets of HT and con-
trol patients. Only 7.5% of women with HT declared 
that they consumed fruit several times a day, and 
29% daily. Few subjects declared suffi cient intake 
of berries, which have a high antioxidant poten-
tial – 2% of HT subjects declared consuming ber-
ries daily and 19% several times a week. In con-
trast, the consumption of the recommended sev-
eral portions of vegetables per day was declared 
by only 22% of those with HT. Interestingly, no 
statistical differences were observed in the level 
of intake of cruciferous vegetables between the 
two groups. There is a popular myth that people 
with hypothyroidism should not consume cru-
ciferous vegetables because of the goitrogens 
they contain, which can disrupt thyroid function 
by binding iodine used in the production of thy-
roid hormones. However, it should be emphasized 
that the consumption of cruciferous vegetables in 
moderation does not adversely affect the thyroid 
gland and that the adverse effects of goitrogens 
may only become apparent with a concomitant 
insuffi cient supply of iodine. Furthermore, heat 

processing of food eliminates a signifi cant pro-
portion of goitrogenic substances [13]. 

It is therefore a positive result that, in the 
study, 43% of women with HT report eating cru-
ciferous vegetables several times a week. Cruci-
ferous vegetables are a rich source of bioactive 
substances with anticancer effects.

About half of women with HT declare that they 
consume green leafy vegetables several times 
a week, but less than 19% consume them daily. 
Legumes are most often consumed once a month 
or less often by 42% of the people in the study 
group and 46.5% of the control group. Only 2 peo-
ple in the study group and 1 person in the control 
group declared to consume legumes daily. 

In contrast, nuts and seeds are consumed 
several times a month by most people in the 
study group and several times a week by those in 
the control group. 

The majority of HT respondents also declare 
not consuming the recommended amount 
of fi sh – almost 25% of female respondents 
answered that they never consume oily fi sh 
and 39% answered that they consume it once 
a month or less often. Similarly, lean fi sh – 33% of 
respondents consume it several times a month, 
42% once a month or less often, and 13% never or 
almost never.

Table 2. Nutritional sources of dietary components important for proper thyroid functioning [12, 20].

Nutrient Dietary sources Requirements for adult women
Iodine milk and dairy products, fi sh and seafood and eggs 

iodised salt
150 μg/day, 220 μg/day for pregnant women and 290 μg/

day for breastfeeding women
Selenium offal, especially kidney, sea food: shellfi sh and fi sh, milk 

and milk products, garlic, mushrooms, dry pulses
55 μg/day, 60 μg/day for pregnant women and 70 μg/day 

for breastfeeding women
Iron meat, fi sh, cereals, beans, nuts, egg yolks, dark green 

vegetables, potatoes and fortifi ed foods
18 mg/day for women aged 19–50 years, 10 mg/day after 
50 years old, 27 mg/day for pregnant women and 10 mg/

day for breastfeeding women
Zinc meat, liver, rennet cheeses, brown bread, buckwheat, 

eggs
8 mg/day for women, 11 mg/day for pregnant women and 

12 mg/day for breastfeeding women
Vitamin D fatty fi sh, eggs, milk and milk products, fortifi ed 

margarine – only 20% of the body's vitamin D pool is 
obtained from the diet

15 μg cholecalciferol/day at a suffi cient intake level

Vitamin C parsley, black currants, kiwi fruit, red pepper, cruciferous 
vegetables, strawberries, citrus fruits

75 mg/day for women, 85 mg/day for pregnant women, 
and 120 mg/day for breastfeeding women

Vitamin E wheat germ oil, sunflower oil, safflower oil, cereal 
products, nuts, vegetables, meat, and dairy products

8 mg tocopherol/day, 10 mg/day for pregnant women, 11 
mg/day for breastfeeding women

Vitamin A β-carotene: carrots, parsley, spinach, kale, broccoli, 
apricots, peaches

retinol: offal, especially in liver, eggs, rennet ripening 
cheese, butter and some sea fi sh

700 μg retinol equivalent/day, 
770 μg retinol equivalent/day for pregnant women, 1300 

μg retinol equivalent/day for breastfeeding women 
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Both green leafy vegetables and oily marine 
fi sh are part of the anti-inflammatory diet recom-
mended for people with HT. Green leafy vegeta-
bles are a source of antioxidant micronutrients 
and oily marine fi sh are a source of highly anti-in-
flammatory omega-3 fatty acids. Also, lean fi sh is 
a source of iodine and selenium which are impor-
tant dietary components for people with thyroid 
disease [13].

An interesting study was conducted by Omel-
janiuk et al. on a group of 101 women aged 17–68 
years with diagnosed Hashimoto's disease, living 
in the areas of Białystok, Kętrzyn and Zambrów. It 
was observed that the diets of the studied women 
were characterized by an insuffi cient energy sup-
ply, a low content of fats and dietary fi ber, and, in 
turn, an excess of protein and digestible carbohy-
drates [14].

Kaličanin et al. in a study designed to dem-
onstrate dietary differences between a group of 
491 patients with HT and a group of 433 patients 
without thyroid disease, observed that patients 
with HT consumed higher amounts of animal fats 
and processed meat, as well as nuts compared 
to controls. In contrast, they were less likely to 
consume red meat, soft drinks, whole grain prod-
ucts, vegetable oil, olive oil, alcohol, fatty fi sh and 
fruit. Furthermore, researchers have shown that 
patients don’t tend to change their eating habits 
after HT diagnosis [15].

A gluten-free diet has gained considerable 
popularity among people with HT. Celiac dis-
ease, an indication for adherence to a strict glu-
ten-free diet, is diagnosed in HT patients up to 10 
times more frequently than in the healthy popu-
lation [11]. Some researchers suggest that glia-
din, a component of gluten, triggers an immune 
system response that targets not only gliadin but 
also the thyroid gland [3]. Malabsorption is also 
a common symptom of celiac disease, and as 
a result, defi ciencies of the key elements for thy-
roid function – iodine and selenium – can occur. 
Additionally, an improperly managed gluten-free 
diet is very often a defi ciency diet [16]. 

Krysiak et al. conducted a study on a group 
of 34 women aged 20–45 years with newly diag-
nosed HT in a euthyroid state, not taking levothy-
roxine. The women were divided into two groups, 
group A and group B. Women in group A were 
put on a gluten-free diet for 6 months, while no 
dietary modifi cations were made in group B. After 

6 months, it was observed that anti-TPO and anti-
TG antibody levels decreased in women following 
the gluten-free diet. A slight increase in vitamin 
D3 levels was also observed compared to control 
subjects. The researchers suggest that a gluten-
free diet may be of clinical benefi t to euthyroid 
women with Hashimoto's thyroiditis, who are at 
high risk of developing hypothyroidism due to 
signifi cantly elevated anti-thyroid antibodies [18].

On the other hand, Poblocki et al. on a group 
of 62 women with HT aged 18–55 years assessed 
the effect of a gluten-free diet on TSH, fT3, fT4, 
anti-TPO, and anti-TG levels after 3, 6 and 12 
months. The women were taking levothyroxine 
and celiac disease was excluded. The research-
ers showed that eliminating gluten from the 
diet of HT patients led to lower TSH levels and 
increased fT4 levels compared to the control 
group, suggesting that a gluten-free diet may 
improve intestinal absorption of levothyroxine. 
However, no differences were seen in anti-TPO 
and anti-TG concentrations in both groups. The 
researchers also note that patients enrolled in the 
study group were educated on how to properly 
compose a healthy and balanced gluten-free diet 
by a qualifi ed dietitian. Therefore, it is worth con-
sidering whether dietary education influenced 
the change of eating habits to healthier ones in 
patients from the study group [17].

In the light of current research, POLSPEN rec-
ommends the introduction of a gluten-free diet 
only in HT patients with coexisting coeliac dis-
ease. Thus, in the light of the current study, there 
is no indication to introduce a gluten-free diet in 
patients with HT. However, it is worth consider-
ing diagnostic testing for coeliac disease in HT 
patients due to the frequent co-occurrence of 
autoimmune diseases [19]. 

Also, lactose elimination is only recommended 
in patients with HT and coexisting lactose intol-
erance. Consumption of lactose by those with 
lactose intolerance reduces the bioavailability 
of levothyroxine [3]. Given the high prevalence of 
lactose intolerance, it is suggested that patients 
with HT, especially those presenting with specifi c 
symptoms, should be diagnosed for lactose intol-
erance [11].

The diet of people with HT should be based on 
the principles of healthy nutrition for the healthy 
population, but there is no universal diet for all 
HT patients. It is extremely important to individu-
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alize dietary recommendations based on detailed 
health and nutritional history. Dietary factors 
affect thyroid function and hormone secretion 
mainly by influencing the hypothalamic-pitu-
itary-thyroid-peripheral tissue axis. Diet can also 
influence inflammatory processes in the thy-
roid gland. The diet should therefore be rich in 
nutrient-dense foods to ensure proper synthesis 
and secretion of thyroid hormones, as well as in 
foods with high antioxidant and anti-inflammato-
ry potential to give the diet an anti-inflammatory 
character. The diet shall be correctly composed 
in terms of energy, fatty acids, protein and car-
bohydrate content, as well as vitamins and min-
erals. Special attention should be paid to iodine, 
selenium, iron, as well as zinc, and vitamins A, D, 
E, and vitamin C [12]. 

Conclusions

The diet of patients with Hashimoto's dis-
ease does not differ signifi cantly from that of 
non-Hashimoto's disease patients. Taking into 
account the results of the study and current sci-
entifi c knowledge, we believe that it is advisable 
to undertake educational activities for patients 
with Hashimoto's disease in order to increase 
patient awareness of the impact of diet on the 
course of the disease. 

Based on current scientifi c reports [3, 9, 11], 
the most important dietary recommendations for 
Hashimoto's patients are as follows:
1. Consume 4–5 regular, properly composed 

meals.
2. Ensure adequate intake of key vitamins and 

minerals: especially iodine, selenium, iron, 
vitamin D, as well as zinc, vitamin A, C and E.

3. Match the energy value of your diet to your 
lifestyle, health, sex, and age – both low-cal-
orie and high-calorie diets can affect thyroid 
function by increasing TSH if the diet is too 
high in energy and decreasing fT3 levels if the 
diet is too low in energy.

4. Increase protein supply to 15–20% and in 
some cases up to 20–25% of daily energy 
intake. 

5. Include sources of complex carbohydrates in 
the diet in the form of whole-grain and high-
fi bre products, especially with co-morbid car-
bohydrate imbalances and co-occurring con-

stipation. Minimise the intake of simple sug-
ars and eat more vegetables and fruit instead.

6. Ensure adequate quantity and quality of fats 
in the diet. Increase your intake of unsatu-
rated fats from plant products, e.g. olive oil, 
rapeseed oil, linseed oil, nuts and seeds, and 
omega-3 fatty acids from oily marine fi sh.

7. Avoid elimination diets if not indicated.
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