
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

The Amsterdam autoimmune thyroid disease cohort

Strieder, T.G.A.

Publication date
2008
Document Version
Final published version

Link to publication

Citation for published version (APA):
Strieder, T. G. A. (2008). The Amsterdam autoimmune thyroid disease cohort. [Thesis, fully
internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/the-amsterdam-autoimmune-thyroid-disease-cohort(d4307adf-2a19-462f-8211-7922dcc988e0).html


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thea G.A. Strieder 

Jan G.P. Tijssen 

Björn E. Wenzel 

Jos F. Brosschot 

Wilmar M. Wiersinga 

8|
Environmental factors involved in 

the development of overt 

autoimmune hypothyroidism and 

hyperthyroidism: evidence from a 

prospective nested case-control 





Environmental factors involved in the development of overt AITD 

123 

Chapter 8 

Environmental factors involved in the development of overt autoimmune 

hypothyroidism and hyperthyroidism: evidence from a prospective nested 

case-control study 

 

Abstract 

 

Context. Genetic and environmental factors are involved in the pathogenesis of autoimmune 

thyroid disease (AITD). Evidence for involvement of environmental stimuli has been obtained 

mostly by association in retrospective cross-sectional case-control or population-based 

studies, open to potential (recall) bias. 

Objectives. To evaluate prospectively the role of certain environmental factors (Yersinia 

infection, smoking, pregnancy, oral estrogens, stress) in the development of overt autoimmune 

hypo- or hyperthyroidism in women who were euthyroid at study entrance. 

Desing, setting and subjects. The design is that of a nested case-control study within the 

prospective observational Amsterdam AITD cohort-study, in which 790 healthy euthyroid 

women with at least one 1st or 2nd degree relative with documented AITD were followed for 

five years. Thyroid function and exposure to environmental stimuli were assesed annually. 

Outcomes. Contrast in environmental exposure between cases (overt hypothyroidism  – 

TSH>5.7mU/l and FT4<9.3pmol/l –  or overt hyperthyroidism  – TSH<0.4mU/l and 

FT4>20.1pmol/l -; also referred to as events) and controls (matched for age and duration of 

follow-up). 

Results. At baseline, exposure to environmental factors was not different between the 51 

cases (38 hypothyroid and 13 hyperthyroid subjects) and their 102 controls. The frequency of 

Yersinia infection and oral estrogen use remained similar between cases and controls, but at 

the time of event hypothyroid cases were less often current smokers (p=0.083) and more often 

in the postpartum period (p=0.006) than their controls, whereas hyperthyroid cases had been 

pregnant more frequently (p=0.063). Exposure to stress at study entrance, at one year before 

event and at the timeof the event was not different in hypothyroid and hyperthyroid cases as 

compared to their respective controls.  

Conclusion.  The data suggest that cessation of smoking and the postpartum period are 

related to autoimmune hypothyroidism, whereas autoimmune hyperthyroidism is less frequent 

in women who have never been pregnant. Stress exposure was not related to either hypo- or 
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hyperthyroidism, but the limitation of this prospective observational study is its limited 

sample size. 

 

Introduction 

 

The etiology of autoimmune thyroid diseases is multifactorial. Genetic and environmental 

factors are involved, and it has been estimated that about 79% of the liability to develop 

Graves’ disease or Hashimoto’s disease can be attributed to genetic factors (1-3). Many 

environmental factors have been identified such as smoking, stress, pregnancy, exogenous 

estrogens and possibly certain infections (e.g. with Yersinia enterocolitica) (4). The evidence 

that these environmental factors are indeed determinants of autoimmune thyroid disease has 

been obtained mostly in a retrospective manner in cross-sectional case-control or population-

based studies. The well established association between e.g. stress and Graves’ 

hyperthyroidism is based on studies evaluating stress exposure at the time of referral when the 

patients were still hyperthyroid or later when the patients had become euthyroid. Neither 

approach is optimal as hyperthyroidism itself may induce stress, and delaying the evaluation 

until euthyroidism has been reached may increase recall bias. Undoubtedly, prospective 

studies in subjects at risk to develop autoimmune thyroid disease would be much more 

reliable in assesing whether or not the observed associations between environmental factors 

and autoimmune thyroid disease signify a cause and effect relationship. 

The Amsterdam AITD cohort study is a prospective observational follow-up study designed 

to determine risk factors for the development of AITD. To increase the likelihood of 

diagnosing new cases of overt Graves’ hyperthyroidism or Hashimoto’s hypothyroidism 

during a 5-year follow-up, we included only euthyroid women who had at least one relative 

with documented AITD and who were in self-proclaimed good health. The baseline 

characteristics of this cohort has been reported previously (5). Now we report the results of a 

nested case-control study in the cohort, contrasting exposure to a number of environmental 

factors (which were assessed annually) between cases (subjects in whom overt autoimmune 

hypo- or hyperthyroidism had occurred ) and controls (subject who had not developed overt 

hypo- or hyperthyroidism, matched for age and duration of follow-up). 

 

Subjects and methods 
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Subjects 

The original Amsterdam AITD cohort consisted of 803 female subjects between 18 and 65 

years of age, without a history of thyroid disease, who were in self-proclaimed good health 

and had at least one first- or second- degree relative with documented autoimmune hyper- or 

hypothyroidism. At study entrance thyroid function tests revealed overt hyper- or 

hypothyroidism in 13 participants, leaving 790 subjects for follow-up (5). During a five year 

follow-up subjects were seen annually at our institution. At each visit blood was withdrawn 

for laboratory tests, and subjects were asked to fill in questionnaires. Endpoints of the study 

were either completion of the 5-yr follow-up period, or the development of overt 

hypothyroidism (defined as TSH>5.7mU/l and FT4<9.3pmol/l) or overt hyperthyroidism 

(defined as TSH<0.4mU/l and FT4>20.1pmol/l) called cases or events. There occurred 38 

cases of overt autoimmune hypothyroidism and 13 cases of overt autoimmune 

hyperthyroidism, as reported elsewhere (6). For each of these 51 cases two controls were 

selected from the remaining subjects in the cohort. Controls were matched for age at study 

entrance, and the analysis of their data was limited up to the same visit at which the cases had 

reached their endpoint, thereby guaranteeing that both groups in this nested case-control study 

had been exposed to environmental factors for precisely the same follow-up period. The study 

was approved by the Institutional Review Board of the Academic Medical Center, and all 

participants gave their informed consent prior to enrollment in the study. 

 

Laboratory measurements. 

Serum TSH and FT4 were measured using time-resolved fluoroimmunoassays (Delfia hTSH 

and Delfia FT4 respectively, Wallac Oy, Turku, Finland). Reference values are for TSH 0.4-

5.7mU/l and for FT4 9.3-20.1pmol/l as described previously (5). Total T3 was measured by 

an in-house radioimmunoasay (reference values 1.30-2.75nmol/l), only in subjects with a 

TSH<0.4mU/l but a normal FT4 to exclude the existence of T3 toxicosis. 

Thyroid peroxidase (TPO) antibodies and thyroglobulin (Tg) antibodies were measured by 

chemiluminescence immunoassays (LUMI-test anti-TPO and LUMI-test anti-Tg respectively, 

Brahms, Berlin, Germany). Improved versions of both assays became available during follow-

up: detection limits of these new assays were for TPO-Ab 30kU/l and for Tg-Ab 20kU/l. 

TPO-Ab concentrations obtained with the old assay were multiplied by a factor 0.72 to obtain 

comparative values in the new assay. TPO-Ab and Tg-Ab concentrations were considered to 

be positive at values of > 100kU/l. TSH receptor antibodies were determined as TSH binding 

inhibitory immunoglobulins (TBII) using the TRAK assay (Brahms, Berlin, Germany); 
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detection limits in the 1st and 2nd generation TRAK assays were 5 and 1U/l respectively, and 

values above 12 and 1.5U/l respectively were considered as positive. Specific IgG and IgA 

antibodies against purified plasmid-encoded virulence-associated Yersinia outer membrane 

proteins (YOP) of Yersinia enterocolitica serotype O9 were demonstrated by immunoblotting 

with a YOP-Ab assay (AID, Strassberg, Germany) as described previously (7). Sera are 

considered positive if at least three bands (IgG) or two bands (IgA) are seen in 

immunoblotting at a level >10% (IgG) or >5% (IgA) of reference standards. 

 

Questionnaires 

At each visit participants were asked to fill in questionnaires on smoking habits, pregnancy, 

estrogen treatment, stress and iodine excess in the previous year. Current smoking was 

defined as smoking now or having stopped smoking within one year before the study visit. 

Current pregnancy was defined as being pregnant at the time of the study visit, and 

postpartum as termination of pregnancy in the previous year. Current use of estrogens was 

defined as using estrogens at the time of the study visit, or having stopped taking estrogens in 

the previous year. 

The Dutch questionnaire on Recently Experienced Stressful Life Events (8,9) counts the total 

number of major life events experienced in the last 12 months (checklist of 60 possible 

events). The respondent scores separately the amount of pleasantness and unpleasantness 

associated with each experienced life event, rated on a scale from zero (meaning no 

(un)pleasantness at all) to four (a huge amount of (un)pleasantness). From this scale, the total 

amount of pleasantness and unpleasantness is calculated (maximal score 240 for each). When 

the amount of pleasantness exceeds the amount of unpleasantness the event is categorized as 

being pleasant and vice versa, yielding the total number of (un)pleasant events (maximum 

60). 

The Dutch Everyday Problem Checklist, a validated version of the Daily Hassles Scale (10-

12), consist of 114 items concerning daily hassles experienced in the last two months. It also 

measures the intensity of each hassle on a scale from zero to three, yielding the number of 

hassles experienced and the total intensity of these hassles (maximum 342). 

The Positive and Negative Affect Schedule (PANAS) (13) measures the current mood, in 

terms of positive and negative affect. It consists of 22 mood states (11 positive, 11 negative) 

and the respondent is asked to report whether she is affected by each of these states on a scale 

from 1 (not at all) to 5 (a lot). This yields the tendency to report positive and negative affect 

states both on a scale from 11 to 55. 
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Statistical analysis 

Statistical analysis was carried out with the SPSS10 package. Values are given as mean ± SD 

for age, but as median and interquartile range for all other parameters. Differences between 

cases and controls were evaluated by Students’t test for age, by Mann-Whitney U-test for 

TSH, FT4, TPO-Ab and Tg-Ab, and by X2 test or if appropriate Fisher’s exact test for the 

other parameters. A p-value of <0.05 was considered to indicate significant differences 

between groups. 

 

Results 

 

The average time period between study entrance and the occurrence of an event was three 

years. At baseline, the 38 hypothyroid cases had already higher TSH, lower FT4 and higher 

TPO-Ab and Tg-Ab serum concentrations than their 76 controls, and the difference between 

both groups persisted at one year before occurrence of the event (Table 1). In contrast, neither  

TSH nor FT4 values differed between the 13 hyperthyroid cases and their 26 controls at 

baseline or at one year before the event, but the prevalence of TPO-Ab and Tg-Ab was higher 

in cases than in controls. TBII were present in only one participant at study entrance, and its 

frequency did not differ between cases and controls. The frequency of Yersinia YOP-IgG and 

YOP-IgA antibodies was also not different between cases and controls, but in the follow-up 

the proportion of participants having YOP-IgG or YOP-IgA antibodies decreased in both 

groups. A history of iodine excess in the year preceding a visit was obtained in a few cases 

and controls, without significant differences in frequency between both groups. 

 

Smoking 

Smoking status didn’t differ between cases and controls at study entrance or at one year 

before the event (Table 2). At the time of the event, however, there were less current smokers 

in hypothyroid cases than in controls. (5 out of 38 (13%) cases vs 21 out of 76 (28%) controls, 

p=0.083), This was not so in the hyperthyroid subgroup (2 out of 13 (15%) cases vs 7 out of 

26 (27%) controls, p=0.7). 

 

Pregnancy and oral estrogens 

Cases and controls did not differ with respect to pregnancies at study entrance or at one year 

before event, but there were more cases in the postpartum period than controls at the time of 

the event (Table 2). This was exclusively due to more hypothyroid cases in the postpartum  
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Table 1. Comparison of characteristics between patients who developed clinically overt auto-immune thyroid disease (AITD) and their corresponding controls matched for 

age at time of study entrance, at consecutive time points of follow-up, in a nested case-control study of 153 women with 1
st
  or 2

nd
 degree relatives with proven AITD derived 

from the prospective THyroid Event Amsterdam cohort. 

 

Characteristics Hypothyroidism  Hyperthyroidism 

 Cases Controls P-value  Cases Controls P-value 

N             38               76              13          26  

          

At study entrance          

- Age in years 37 38 ± 12 0.96  42 42 ± 13 0.97 

- TSH mU/l 4.2 (2.7-5.7) 1.6 (1.1-2.5) <0.001  1.6 (1.1-2.2) 1.5 (1.2-2.2) 0.85 

- fT4 pmol/l 10.7 (9.7-11.6) 12.8 (11.3-14.5) <0.001  13.3 (12.0-14.1) 14.1 (12.0-15.7) 0.34 

- TPO Antibody positive 79 % 15 % <0.001  77 % 35 % 0.02 

- TPO Antibody kU/l 1123 (304-2239) 25 (<30-49) <0.001  545 (<30-2265) <30 (<30-155) 0.01 

- Tg Antibody positive 26 % 10 % 0.01*  15 % 8 % 0.46* 

- Tg Antibody kU/l 75 (40-238) 8 (<20-29) <0.001  38 (23-108) 17 (<20-41) 0.03 

- TBII positive 0 % 0 % 1.00  0 % 4 % 1.00* 

- YOP-IgG Antibody positive  40 % 42 % 0.79  54 % 62 % 0.66 

- YOP-IgA Antibody positive  21 30 % 0.30  31 35 % 0.81 

        

One year before occurrence of event        

- Age in years 40 ± 12 40 ± 12 0.95  43 ± 14 43 ± 14 0.98 

- TSH mU/l 4.0 (2.6-6.1) 1.6 (1.1-2.5) <0.001  1.5 (0.9-2.1) 1.6 (1.3-2.2) 0.57 

- fT4 pmol/l 10.6 (9.5-12.0) 13.0 (11.9-14.1) <0.001  13.1 (12.1-14.1) 13.5 (11.5-15.3) 0.95 

- TPO Antibody positive 87 % 18 % <0.001  83 % 42 % 0.05 

- TPO Antibody kU/l 1076 (666-2326) 25 (<30-42) <0.001  560 (<30-1742) 36 (<30-91) 0.04 

- Tg Antibody positive 45 % 21 % <0.001  15 % 12 % 1.09 

- Tg Antibody kU/l 123 42-235 10 (<20-32) <0.001  46 (21-133) 15 (<20-57) 0.09 

- TBII positive 5 % 0 % 0.11*  0 % 0 % 1.00* 

- YOP-IgG Antibody positive  26 % 30 % 0.66  46 % 42 % 0.82 

- YOP-IgA Antibody positive  16 % 29 % 0.12  8 % 35 % 0.12*  

            

Data are given as means ± SD or medians with interquartile range or proportions, P-value of cases versus controls, * = Fisher’s exact test. 

Time of event: visit when diagnosis was made or confirmed. 

TSH: thyroid stimulating hormone, fT4: free T4, TPO: thyroid peroxidase, Tg: thyroglobuline, TBII: TSH-receptor antibodies, YOP: Yersinia enterocolitica outer membrane 

proteins. 
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Table 2.  Comparison of exposure to environmental factors between patients who developed clinically overt 

auto-immune thyroid disease (AITD) and their corresponding controls matched for age at time of study 

entrance, at consecutive time points of follow-up, in a nested case-control study of 153 women with 1
st
  or   

2
nd

 degree relatives with proven AITD derived from the prospective THyroid Event Amsterdam cohort. 

Exposure Hypothyroidism  Hyperthyroidism 

 Cases Controls P-value  Cases Controls P-value 

N 38 76   13 26  

 % %   % %  

Smoking behaviour        

At study entrance         

- never  53 43   39 31  

- quitters  29 28   46 38  

- current smokers  18 29 0.22  15 31 0.45* 

One year before occurrence of event         

- never  53 43   39 31  

- quitters  29 29   46 38  

- current smokers  18 28 0.28  15 31 0.45* 

At time of occurrence of event         

- never  53 43   39 31  

- quitters  34 29   46 42  

- current smokers  13 28 0.08  15 27 0.69* 

        

Pregnancies        

At study entrance         

- never  58 45   15 42 0.15* 

- in the past  39 49   69 54  

- current  0 2   8 0  

- postpartum  3 4 1.00*  8 4  

One year before occurrence of event        

- never  45 41   8 38 0.06* 

- in the past  39 53   84 58  

- current 11 2   0 0  

- postpartum 5 4 1.00*  8 4  

At time of occurrence of event        

- never  34 41   8 38 0.06* 

- in the past  42 54   77 58  

- current  3 1   0 0  

- postpartum 21 4 0.006*  15 4  

        

Oral estrogen use        

At study entrance        

- never  13 16   8 12  

- in the past  34 46   69 58  

- recent quitters  - -   - -  

- current users  53 38 0.14  23 30 0.72* 

One year before occurrence of event        

- never  13 13   8 12  

- in the past  34 40   69 54  

- recent quitters  21 12   15 15  

- current users  32 35 0.68  8 19 0.64* 

At time of occurrence of event        

- never  11 12   8 12  

- in the past  37 46   84 65  

- recent quitters  16 9   0 4  

- current users  21 33 0.19  8 19 0.64* 

        

Data are given as proportions with P-value of cases versus controls, * = Fisher’s exact test. 

Time of event: visit when diagnosis was made or confirmed. 

Quitters: used to until previous visit. Current: after previous visit and/or at present visit. 
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period (8 out of 38 (21%) cases vs 3 out of 76 (4%) controls, p=0.006), not to more 

hyperthyroid cases (2 out of 13 (15%) cases vs 1 out of 26 (4%) controls, p=0.5). The 

proportion of women who had never been pregnant was lower in hyperthyroid cases than in 

their controls both one year before the event and at the time of the event (1 out of 13 (8%) 

cases vs 10 out of 26 (38%) controls, p=0.063); this was not so in the hypothyroid subgroup. 

The use of oral estrogens didn’t differ between cases and controls at any time. (Table 2).  

 

Stress 

At study entrance, no differences between cases and controls were observed in recent life 

events, daily hassles, or affect scales (Table 3); only the amount of total pleasantness was 

lower in hypothyroid cases than in their controls. During follow-up, the total number of recent 

experienced life events decreased in controls but not in cases; the difference in (un)pleasant  

events and amount of total (un) pleasantness between cases and controls did not reach 

statistical signature at any time point, except a lower number of pleasant events in the 

hyperthyroid cases one year before the diagnosis of hyperthyroidism. Stress from daily 

hassles did not differ between cases and controls at any time. The mood states  as assessed by 

the PANAS did not differ between cases and controls during follow-up, although there was a 

tendency to report less frequently negative feelings in the hypothyroid cases at time when 

diagnosis was made.  

 

Discussion 

 

The aim of our case-control study nested in the observational Amsterdam cohort study was to 

evaluate in a prospective manner the involvement of certain environmental factors in the 

development of overt autoimmune hypo- or hyperthyroidism (called events, or cases in the 

present study). As reported elsewhere, 51 cases were observed during follow-up, consisting of 

38 hypothyroid and 13 hyperthyroid events occurring on average three years after study 

entrance (6). In our nested case-control study, controls had the same sex (all female) and by 

matching the same age and duration of follow-up as the cases. Exposure time to 

environmental factors was thus similar in cases and controls. 

At study entrance, cases had higher TSH and lower FT4 serum concentrations than controls 

whereas TPO-Ab concentrations were higher in both hypothyroid and hyperthyroid  cases 

than their respective controls. The data are in agreement with the previously reported finding 

that baseline serum TSH and TPO-Ab are independent predictors of progression to overt 
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hypo- or hyperthyroidism within five years (6). Of interest is the notion that the absolute 

change in TSH between baseline and one year before the occurence of events was greater in 

the hypothyroid cases than in their controls (∆TSH 1.1 (0.5-2.1) vs 0.4 (0.1-0.9) mU/l, 

p<0.000) but not in the hyperthyroid cases vs their controls (∆TSH 0.2 (0.0-0.5) vs 0.3 (0.0-

0.6) mU/l, p=0.6). Likewise, the absolute change in TPO-Ab values between baseline and one 

year before the occurence of events was greater in the hypothyroid cases than their controls 

(∆TPO-Ab 385 (85-853 vs <30 (<30-<30) kU/l, p<0.000), but not in the hyperthyroid cases 

vs their controls (∆TPO-Ab<30 (<30-242)  vs <30 (<30-48), p=0.8). The data suggest that 

progression towards overt hypothyroidism is a gradual process taking several years, but that 

in contrast overt hyperthyroidism develops faster in terms of months rather than years. 

The incidence of Yersinia YOP-IgG and YOP-IgA antibodies decreased during follow-up, to 

a similar extent in both hypothyroid and hypothyroid cases and their respective controls. The 

data do not support involvement of Yersinia enterocolitica infections in the development of 

overt autoimmune hypo- or hyperthyroidism. 

Smoking has clearly been established as a risk factor for the development of Graves’ 

hyperthyroidism (and even more so for Graves’ ophthalmopathy), but its association with 

hypothyroidism has been disputed (4,14). In the present study the proportion of current 

smokers was lower in cases than in controls but only at the time of the event, not at baseline 

or one year before the event. In view of the marginal statistical significance the data might be 

interpreted cautiously that discontinuation of smoking promotes the development of 

hypothyroidism. This interpretation is in line with recent observations that smoking protects 

against the development of TPO-Ab (5,15) and also against the development of 

hypothyroidism.  

With respect to pregnancies, cases were more often in the postpartum period at the time of the 

event than controls, which was seen only in the hypothyroid cases and due to the occurence of 

postpartum thyroiditis. The proportion of women who had never been pregnant was lower in 

the hyperthyroid cases than in their controls, that is hyperthyroid cases had experienced 

pregnancies more often. This is compatible with the notion that a sizable proportion of 

patients with Graves’ hyperthyroidism develop Graves’ disease after pregnancy (5,16). The 

use of oral estrogens (oral contraceptive pills) was not related in our study to the occurrence 

of hypo- or hyperthyroidism, although a few studies in the past indicate a protective effect of 

estrogens on the development of hyperthyroidism (5,17,18). 
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This is the first study in which exposure to stress has been assessed in a prospective manner in 

order to evaluate the role of stress in the pathogenesis of overt autoimmune hypo- and 

hyperthyroidism. A number of case-control studies have reported a relationship between 

stress and the onset of Graves’ hyperthyroidism (19-24), but the results have always been 

obtained in a retrospective manner (asking patients for stressful life events in the year prior to 

diagnosis, at a time when they were still hyperthyroid or even later when euthyroidism was 

restored), making all studies liable to recall bias. Moreover, it could not be ruled out that a 

higher number of stressful life events in the year preceding the diagnosis of Graves’ 

hyperthyroidism was the consequence rather than the cause of thyroid hormone excess. Our 

data do not favour stress as one of the causal factors in Graves’ hyperthyroidism because 

overall differences in the three stress questionnaires between cases and controls at study 

entrance and during follow-up were either nonexistent or of marginal significance. However, 

we cannot exclude the possibiblity that we did not detect an effect of stress in view of the very 

limited sample size of our hyperthyroid cases (n=13). Daily hassles might be more annoying 

and more stress generating than recent life events, which can be either pleasant or unpleasant. 

In this respect it is relevant to mention two prospective studies in patients with Graves’ 

hyperthyroidism, who were inverstigated when euthyroid on antithyroid drug treatment. 

Higher scores of daily hassles were observed in patients who experienced recurrent 

hyperthyroidism after discontinuation of antithyroid drugs than in patients who remained 

euthyroid (26, 27). 

We also did not observe that stress exposure was associate dwith the development of 

autoimmune hypothyroidism. Whereas the total number of recent experienced life events 

decreased over time in the hypothyroid controls, this was not so in the hypothyroid cases. 

Differences between cases andd controls however did not reach significance at any time point, 

nor were there differences in the average exposure to stresssors in the period from study 

enbtrance until the occurence of the event (data not shown). Only two papers have evaluated 

the role of stressors in the development of autoimmune hypothyroidism (17, 28). No 

association was found,but stress was evaluated just once in both studies: in one paper the 

disease was already diagnosed (17), and in the other at 8 weeks postpartum in order to relate 

life events over the preceeding year to postpartum dysfunction (28). 

The strength of our study is its study design, allowing assesment of environmental factors 

prospectively without knowledge of thyroid function and guaranteeing cases and controls 

were exposed to environmental factors for precisely the same time period. A weakness of our 

study is the limited number of subjects who converted from euthyroidism to overt 
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hypothyroidism (n=38) or hyperthyroidism (n=13). A larger number of cases is in all 

likelihood requested to more accurately delineate the role of stress and the use of oral 

estrogens. Nevertheless, even in this limited sample size significant differences between cases 

and controls were observed in exposure to tobacco smoke and pregnancy, allowing the 

conclusion that smoking protects against hypothyroidism, and that never been pregnant 

protects against hyperthyroidism. 
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Table 3. Comparison of scores on three stress questionnaires (Recent Experienced Life events, Daily Hassles, PANAS) between patients who developed clinically 

overt auto-immune thyroid disease (AITD) and their corresponding controls matched for age at time of study entrance, at consecutive time points of follow-up, in 

a nested case-control study of 153 women with 1
st
  or 2

nd
 degree relatives with proven AITD derived from the prospective THyroid Event Amsterdam cohort. 

 

Exposure Hypothyroidism  Hyperthyroidism 

 Cases Controls 
P-

value 
 Cases Controls 

P-

value 

Recent Experienced Life events        

At study entrance (n) 38 76   13 26  

- total number of life events 7.5 (4.0-15.3) 10.0 (7.0-13.0) 0.14  7.0 (7.0-10.0) 8.5 (6.0-11.3) 0.98 

- number of unpleasant events  2.0 (1.0-6.0) 4.0 (2.3-6.0) 0.13  4.0 (2.0-4.5) 4.0 (2.0-6.0) 0.83 

- number of pleasant events 3.0 (1.0-6.3) 4.0 (3.0-7.0) 0.13  3.0 (2.5-5.0) 4.0 (3.0-7.0) 0.45 

- amount of total unpleasantness 8.0 (3.0-19.4) 13.0 (9.0-22.8) 0.04  11.0 (8.5-18.5) 9.5 (5.8-16.0) 0.28 

- amount of total pleasantness 12.5 (4.8-25.3) 17.0 (10.0-25.0) 0.20  14.0 (8.5-18.5) 15.5 (9.5-21.8) 0.64 

One year before occurrence of event  (n) 31 62   12 24  

- total number of life events 8.0 (3.0 – 12.0) 7.0 (5.0 – 12.0) 0.68  6.5 (3.3-9.0) 8.0 (5.0-11.5) 0.38 

- number of unpleasant events  3.0 (1.0 – 6.1) 4.0 (2.0 – 6.3) 0.38  4.0 (2.0-7.1) 2.5 (1.0-6.1) 0.44 

- number of pleasant events 3.0 (1.0 – 6.0) 2.1 (2.0 – 5.0) 0.82  1.5 (1.0-3.8) 3.0 (2.0-6.8) 0.04 

- amount of total unpleasantness 10 0 (3.0 – 22.0) 12.6 (6.0 – 22.0) 0.23  11.1 (5.0-19.1) 8.0 (3.0-15.8) 0.51 

- amount of total pleasantness 10.0 (4.0 – 17.0) 9.2 (6.0 – 17.0)  0.74  7.0 (4.3-10.5) 11.5 (6.3-22.8) 0.06 

At time of  occurrence  of event (n) 20 40   9 18  

- total number of life events 8.5 (5.3 – 12.0) 6.0 (4.0 – 10.8) 0.20  9.0 (1.5-11.5) 7.0 (5.0-12.8) 0.63 

- number of unpleasant events  3.0 (1.0 – 5.0) 3.0 (2.0 – 5.0) 0.94  2.0 (0.0-6.5) 3.0 (2.0-6.8) 0.38 

- number of pleasant events 4.1 (2.3 – 6.8) 3.0 (1.0 – 5.0) 0.09  2.0 (0.5-7.5) 3.0 (2.0-5.0) 0.67 

- amount of total unpleasantness 9.0 (3.0 – 20.0) 10.1 (5.3 – 18.9) 0.63  6.0 (0.5-27.6) 9.1 (4.8-20.8) 0.63 

- amount of total pleasantness 14.3 (10.3 – 23.0) 9.0 (4.0 – 17.8) 0.11  8.0 (1.0-24.5) 10.5 (7.0-16.5) 0.67 
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Daily Hassles        

At study entrance (n) 38 76   13 26  

- total number of daily hassles 18.0 (15.0-28.0) 22.0 (12.0-35.0) 0.50  24.0 (12.5-27.5) 21.5 (8.8-38.3) 0.71 

- intensity per hassle 1.2  (1.0-1.4) 1.3 (1.0-1.6) 0.43  1.5 (1.3-1.9) 1.1 (1.0-1.8) 0.12 

- total intensity of all hassles 23.5 (15.0-34.1) 28.3 (15.3-46.0) 0.18  29.0 (12.0-53.3) 28.0 (10.3-54.3)  0.78 

One year before occurrence of event  (n) 31 62   12 24  

- total number of daily hassles 20.0 (13.0 – 29.0) 23.0 (14.0 –34.0) 0.31  21.0 (14.5 – 27.8) 19.0 (13.3 – 32.3) 0.92 

- intensity per hassle 1.3 (1.0 – 1.6) 1.3 (1.0 – 1.7) 0.84  1.4 (1.3 – 1.7) 1.3 (0.9 – 1.6) 0.28 

- total intensity of all hassles 24.0 (16.0 – 47.0) 26.0 (16.0 – 45.4) 0.69  31.5 (19.6 – 42.5) 23.5 (11.3 – 42.5) 0.33 

At time of  occurrence  of event (n) 25 50   9 18  

- total number of daily hassles 20.0 (12.0 – 33.0) 22.0 (13.0 –37.0) 0.76  16.0 (10.0 – 29.5) 27.5 (16.8 – 49.0) 0.11 

- intensity per hassle 1.4 (0.9 – 1.5) 1.3 (1.0 – 1.6) 0.17  1.1 (1.0 – 1.7) 1.3 (1.3 – 1.8) 0.40 

- total intensity of all hassles 24.0 (11.0 – 42.5) 27.0 (16.8 – 48.3) 0.42  19.0 (11.5 – 48.0) 41.0 (19.3 – 61.8) 0.19 

PANAS        

At study entrance (n) 38 76   13 26  

- tendency to report negative feelings 21.5 (17.8-27.0) 21.0 (16.3-27.0) 0.67  22.0 (18.0-27.0) 21.5 (15.8-26.5) 0.70 

- tendency to report positive feelings 39.1 (35.8-43.0) 38.0 (35.0-42.0) 0.34  39.0 (38.0-41.5) 40.5 (36.0-43.3) 0.68 

One year before occurrence of event  (n) 35 70   13 26  

- tendency to report negative feelings 18.0 (15.0 – 26.0) 21.0 (15.8 – 26.0) 0.63  19.0 (15.0 – 21.5) 18.5 (14.8 – 25.8) 0.60 

- tendency to report positive feelings 36.0 (33.0 – 42.6) 37.6 (34.97– 41.5) 0.38  39.3 (34.0 – 42.8) 39.6 (35.5 – 41.5) 0.64 

At time of  occurrence  of event (n) 23 46   9 18  

- tendency to report negative feelings 16.0 (14.0 – 21.0) 20.0 (15.0 – 26.3) 0.07  19.0 (15.0 – 25.0) 17.5 (12.5 – 24.5) 0.67 

- tendency to report positive feelings 37.1 (35.0 – 42.0) 38.0 (35.0 – 40.1) 0.84  41.0 (31.9 – 41.7) 38.1 (34.8 – 41.8) 0.86 

 

Data are given as medians with interquartile range between parenthesis. P-value of cases versus controls. Time of event: visit when diagnosis was made or confirmed. 

Cases and matched controls with missing values are omitted from the analysis. 

PANAS: positive and negative affect scedule. 
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