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1. INTRODUCTION 

1.1. Affective temperaments 

1.1.1. Definition and clinical importance 

Affective temperaments (cyclothymic, depressive, anxious, irritable, and hyperthymic) 

represent biologically based core traits of personality that emerge early in life and tend 

to remain stable over time (1). These temperaments influence an individual's baseline 

mood, level of activity, emotional responses, and typical cognitive patterns. 

Cyclothymic temperament is typified by rapid mood swings, marked emotional 

reactivity, and fluctuating self-worth and confidence. Depressive temperament is 

generally characterized by a persistently low mood, a tendency to adhere to routines and 

rules, and a heightened sensitivity to criticism and guilt. Anxious temperament involves 

persistent worry, a tendency to anticipate negative outcomes, and heightened 

fearfulness, often accompanied by hypervigilance. Individuals with an irritable 

temperament are more prone to anger and frequent complaints, shaped by the parallel 

prescence of depressive and hyperthymic traits, which foster skepticism and critical 

attitudes. Meanwhile, hyperthymic temperament is associated with sociability, elevated 

confidence, and lower sleep requirements, along with higher energy levels and reduced 

fatigue. 

Unlike the majority of temperament models in psychology that are primarily based on 

infant research emphasizing normative emotional responses, the affective temperament 

model stems from clinical and observational studies involving individuals with affective 

disorders and their unaffected first-degree relatives, and its validity has been confirmed 

in numerous clinical, theoretical, and biological studies (2-6). While not pathological on 

their own, affective temperaments represent vulnerability factors for the development of 

various psychiatric (7, 8) and somatic conditions (9-20), and they may shape the course 

and treatment outcomes of these illnesses (7, 16, 18, 21). These influences might be 

exerted either through shared underlying biological mechanisms or indirectly through 

their impact on emotions, cognitions, and behavioral tendencies, which in turn can 

affect disease onset or treatment adherence and efficacy (7, 22). 

 



6 
 

Given the availability of widely validated tools such as the Temperament Evaluation of 

Memphis, Pisa, Paris, and San Diego Auto-questionnaire (TEMPS-A) (23, 24), 

screening of affective temperaments may be applicable for identifying high-risk 

subgroups in clinical practice, which ideally could help to approach personalized 

medicine and enhance cost-effective interventions. 

 

1.1.2. Affective temperaments and treatment outcome 

In psychiatry, dominant affective temperaments are frequently viewed as precursors or 

risk indicators for the emergence of affective disorders, including their subclinical or 

latent forms (25, 26). Beyond their role in increasing vulnerability to such disorders, 

affective temperaments are valuable for diagnostic refinement, subtyping of clinical 

presentations, and forecasting the long-term progression of psychiatric conditions (27). 

Due to their intrinsic connection to emotional reactivity and a wide range of behavioral 

and cognitive functions (5), these temperaments are also likely to influence the onset, 

symptom profile, and chronicity of physical health conditions. Moreover, they may play 

a pivotal role throughout various stages of medical treatment—including treatment 

initiation, patient adherence, and ultimate clinical outcomes—given that these stages are 

shaped by emotional, cognitive, and behavioral mechanisms (16, 28, 29). 

There is growing recognition of the relevance of psychological factors in the etiology 

and management of somatic diseases. This shift aims to identify key psychological 

targets for intervention to enhance treatment efficacy, improve patients' quality of life, 

and potentially reduce healthcare costs related to delayed diagnoses, missed prevention 

opportunities, or treatment failure, including persistent symptoms and adverse side 

effects. Emerging evidence has highlighted a significant role of affective temperaments 

in influencing treatment adherence across both psychiatric and somatic health domains 

(30-38); however, the complex and multidimensional interaction between 

temperamental traits and the course and outcomes of physical illnesses warrants further 

exploration to fully harness its clinical potential. A deeper understanding of how 

affective temperaments shape various aspects of treatment—particularly adherence and 

outcome—could be especially beneficial in contexts involving elective interventions, 

which require prolonged commitment, entail strict adherence protocols, and may disrupt 
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daily routines, all while exposing individuals to considerable stress and emotional 

strain, such as infertility treatments (39).  

1.2. Adherence  

1.2.1. Definition and clinical importance 

Adherence refers to the extent to which individuals follow medical guidance, 

encompassing not only the use of prescribed medications but also lifestyle 

modifications such as dietary changes and physical activity. According to estimates 

from the World Health Organization (WHO), adherence to long-term therapies for 

chronic conditions remains suboptimal, with rates in developed countries falling below 

50%, and even lower rates reported in developing regions. This insufficient adherence 

poses a major barrier to achieving optimal therapeutic outcomes and represents a 

significant public health concern. Poor adherence undermines the effectiveness of 

treatments, diminishing both individual health outcomes and the broader cost-efficiency 

of healthcare systems (40). 

 

1.2.2. Factors influencing adherence 

Adherence to therapy is shaped by a multifaceted interplay of both stable and dynamic 

influences, involving patient-specific characteristics, treatment-related variables, the 

quality of the doctor-patient relationship, and broader environmental contexts. Many of 

these elements are deeply rooted in the patient's psychological profile (41). While 

structural barriers—such as insufficient psychoeducation, polypharmacy, and infrequent 

medical follow-ups—are more readily observable, psychological barriers often present 

greater complexity and are more difficult to detect and manage effectively (42). Among 

these psychological influences, temperament and personality traits play a significant 

role, which has been less studied in this context in the past. These traits affect how 

individuals interpret and respond to treatment through their influence on emotional 

regulation, cognitive patterns, attitudes, and behavioral tendencies—factors all closely 

tied to adherence behavior (43). 
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1.3. Infertility 

1.3.1. Definition and clinical importance 

Infertility is a medical condition affecting the reproductive system. According to the 

World Health Organization (WHO), it is defined as the inability to conceive after at 

least 12 months of consistent, unprotected sexual intercourse (44). This condition 

impacts approximately one in six individuals of reproductive age at some point in their 

lives (44). Moreover, its global prevalence is on the rise (45), which has led to a 

corresponding increase in the use of assisted reproductive technologies (46). 

 

1.3.2. Treatment of infertility 

Infertility is associated with several somatic (44), lifestyle-related (47), and 

psychological contributors (48). Therefore the effective treatment of infertility involves 

a multifaceted approach that is frequently demanding in terms of cost, duration, and 

emotional toll (49). Infertility treatment requires a high degree of adherence—not only 

to pharmacological protocols and medical interventions but also to prescribed lifestyle 

changes, including dietary adjustments and physical activity routines (50-55). Despite 

these efforts, the cumulative success rate of infertility treatments remains below 50% 

(56). Furthermore, the psychological burden of infertility therapies is considerable, with 

patients commonly experiencing heightened levels of anxiety and depression. These 

emotional responses are often the result of persistent stress and the cyclical nature of 

hope and disappointment associated with treatment (57). Consequently, pre-treatment 

psychological assessment has been recommended to identify individuals who may be 

more vulnerable to emotional difficulties during the treatment process (58). 

Nevertheless, in addition to emotional risk screening, assessing the psychological 

factors that contribute to treatment non-adherence is equally vital. This is underscored 

by findings indicating that adherence to prescribed medications during infertility 

treatment is approximately 50% (51), and compliance with lifestyle modification 

guidance is also frequently lacking (50-55). Such low adherence rates pose a significant 

challenge to the overall efficacy of infertility interventions. 
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1.3.3. Affective temperaments and infertility treatment success 

Affective temperaments may play a significant role in determining the effectiveness of 

infertility treatment through multiple, partially interrelated mechanisms. These 

temperamental traits can influence an individual's psychological status, adherence to 

therapeutic protocols and necessary lifestyle modifications, and several other behaviors 

and cognitions —factors that collectively contribute to the overall success of infertility 

treatment, particularly within the context of assisted reproductive technologies. Given 

these associations, affective temperaments may have a contributory role in the outcome 

of infertility treatments via both screening for high-risk patient groups and predicting 

the likelihood of treatment success, as well as tailoring and personalizing treatment. 

Although these temperament traits are biologically grounded and relatively stable over 

the course of a person’s life, they may still offer insight into behavioral pathways that 

can be adjusted to improve treatment efficacy. Despite a growing number of literature 

highlighting the relevance of affective temperaments in various somatic conditions and 

their treatment outcomes, their specific influence on infertility treatment success has not 

yet been explored. 

 

  



10 
 

2. OBJECTIVES 

Our studies aimed to investigate the impact of psychological factors on infertility 

treatment success. Specifically, to investigate whether affective temperaments affect 

treatment adherence and, through adherence, the outcome of infertility treatment among 

female patients attempting assisted reproduction. 

 

To find the answer to the above questions, our specific objectives were: 

 

1) To investigate the effect of affective temperaments on treatment 

adherence using a systematic review and meta-analytic approach.  

 

2) To investigate the impact of affective temperaments on infertility 

treatment outcomes among women attempting assisted reproduction.  

 

3) To evaluate whether adherence to physician-prescribed diet and physical 

activity recommendations mediates the effect of affective temperaments 

on infertility treatment outcomes.  
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3. METHODS 

3.1. Study 1: Affective temperaments on adherence 

3.1.1. Search strategy 

A comprehensive literature search was conducted across Scopus, Web of Science, 

PubMed, and OVID MedLine databases from inception through March 31, 2022. The 

search employed the keywords: “TEMPS-A” in combination with either “adherence” or 

“compliance.” To ensure completeness, the initial database queries were supplemented 

with manual searches and cross-references validation. 

 

3.1.2. Study selection 

Following the initial database search, all identified records were compiled and screened 

for duplicates, which were subsequently removed. No restrictions were placed regarding 

study design, participant age, type of treatment, or language of publication. Due to the 

inclusion of the term “TEMPS-A” in our search criteria, no qualitative studies were 

retrieved. Studies were eligible for inclusion if they reported quantitative data on 

individual affective temperament dimensions assessed using the TEMPS-A instrument, 

alongside treatment adherence or compliance measured by any standardized adherence 

tool. To permit effect size analysis, studies also needed to report associations between 

TEMPS-A scores and adherence outcomes, such as correlation coefficients or mean 

differences. 

 

3.1.3. Data extraction and analysis 

Data from all eligible studies were systematically extracted, including information on 

the country of origin, patient population characteristics (e.g., sample size, age 

distribution, gender ratio, and type of clinical population), instruments used to assess 

affective temperaments, and methods and tools applied to measure adherence. We also 

collected the mean scores and standard deviations (SDs) of each temperament subscale 

for both adherent and non-adherent groups, or alternatively, the correlation coefficients 

between temperament dimensions and adherence levels. In cases where both mean 

comparisons and correlations were available, we prioritized correlation data to reduce 

variability introduced by arbitrary adherence thresholds used to define group 
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membership. For studies that presented multiple adherence subgroups or stratified 

means (e.g., by gender), data were aggregated using weighted means and pooled SDs. 

All extracted values were transformed into standardized mean differences (SMDs) and 

corresponding SDs to facilitate meta-analytic synthesis. Given the anticipated 

methodological variability across studies—particularly in the tools used to assess 

adherence—a random-effects model was employed for pooling SMDs between adherent 

and non-adherent participants. Results are reported as pooled SMDs along with 95% 

confidence intervals (CIs).  

To quantify between-study heterogeneity, prediction intervals were calculated to 

estimate the distribution of true effects. Additional heterogeneity statistics included the 

Q-statistic (assessing whether all studies share a common effect size), I² (representing 

the percentage of total variance attributable to heterogeneity rather than sampling error), 

and Tau² (reflecting the variance among true effect sizes) (59). Potential sources of 

heterogeneity were examined through visual inspection of forest plots for outliers and 

via subgroup analyses. 

Quality and risk of bias within studies were evaluated using the NIH Quality 

Assessment Tool for Observational Cohort and Cross-Sectional Studies (60). To assess 

potential publication bias, funnel plots were generated and statistically tested using 

Begg and Mazumdar’s rank correlation and Egger’s regression test. Sensitivity analysis 

was conducted to examine the influence of individual studies on overall results. 

All statistical analyses were implemented using the R package metaphor v.3.0  (61). 

 

3.2. Study 2: Affective temperaments on infertility treatment outcomes 

3.2.1. Study population 

Between November 2019 and November 2021, a total of 1,773 Hungarian women who 

scheduled their initial visit at the Assisted Reproduction Centre of the Department of 

Obstetrics and Gynecology at Semmelweis University in Budapest were retrospectively 

contacted via email in November 2022. Of these, 593 individuals consented to 

participate, 18 declined, and 1,162 did not reply, resulting in an overall participation 

rate of 34.5%. 
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Eligibility criteria included women aged 18 to 45 at the time of their first 

appointment—aligned with the national guidelines for assisted reproduction in 

Hungary—who had been attempting to conceive for at least one year within the prior 

three years. Additional criteria required fluency in Hungarian, willingness to take part in 

the research, completion of the study questionnaire, and the provision of informed 

consent. 

Exclusion criteria encompassed those undergoing fertility preservation in anticipation of 

cancer treatment, cases solely due to male but not female infertility, and individuals 

seeking assisted reproduction services without the intention to conceive. The number of 

prior pregnancies (natural or assisted) and existing children did not affect eligibility. 

Apart from these specific conditions, standard criteria for inclusion and exclusion in 

assisted reproduction protocols were applied. 

After eliminating duplicate and invalid responses, a total of 578 participants formed the 

final study cohort. Information related to demographics, body measurements, 

psychological assessments, and medical history was gathered either through self-

reported questionnaires or extracted from clinical records. All participants provided 

written consent to allow data collection and analysis. The research protocol received 

approval from the Scientific and Research Ethics Committee of the Medical Research 

Council under the Hungarian Ministry of Health (IV/1568-1/2022/EKU) and was 

conducted in accordance with the ethical standards outlined in the Declaration of 

Helsinki. 

 

3.2.2. Evaluation of affective temperaments 

Affective temperaments were measured using the Temperament Evaluation of 

Memphis, Pisa, Paris, and San Diego (TEMPS-A) auto-questionnaire. TEMPS-A is a 

110-item self-report instrument developed to assess affective temperaments in 

cyclothymic, depressive, anxious, irritable, and hyperthymic subscales, requiring “yes” 

(score 1) or “no” (score 0) answers (24, 62). The questionnaire showed good to 

excellent internal reliability of the scales in the Hungarian normative population in the 

validation study (62): depressive (21 items, Cronbach’s alpha = 0.63); cyclothymic (21 

items; Cronbach’s alpha = 0.81); irritable (seven items; Cronbach’s alpha = 0.79); 

anxious (26 items; Cronbach’s alpha = 0.84); and hyperthymic (21 items; Cronbach’s 
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alpha = 0.78). In the current sample, very similar or better internal reliability of the 

scales was confirmed: depressive (21 items, Cronbach’s alpha = 0.66); cyclothymic (21 

items; Cronbach’s alpha = 0.83); irritable (seven items; Cronbach’s alpha = 0.80); 

anxious (26 items; Cronbach’s alpha = 0.86); and hyperthymic (21 items; Cronbach’s 

alpha = 0.77). 

 

3.2.3. Assisted reproduction techniques 

The techniques used were heterogeneous based on each patient's clinical situation and 

fertility diagnosis. In most cases, treatment involved ovarian stimulation protocols (63), 

followed by either traditional in vitro fertilization (IVF) or intracytoplasmic sperm 

injection (ICSI). When indicated, these were supplemented by oral medications or 

additional therapies addressing specific infertility-related conditions. Due to the 

heterogeneity of the protocols and the fact that, according to a comprehensive meta-

analysis, particular techniques have not been found to be predictors of treatment 

outcome (64), infertility treatment was considered a constant in this study.   

 

3.2.4. Evaluation of treatment success 

Infertility treatment success was defined as clinical pregnancy (confirmed by ultrasound 

with the presence of an amniotic sac, embryo, and fetal heartbeat) following infertility 

treatment, as reported by the patients.  

 

3.2.5. Evaluation of potential covariates 

Patient age at the initial consultation was calculated using the date of birth and the date 

of the first appointment. Body mass index (BMI) at the first visit was extracted from 

clinical records. Additional variables, including history of miscarriage, as well as 

physical and mental health diagnoses, were self-reported by the patients.  

 

3.2.6. Statistical analysis 

Continuous variables are expressed as mean ± standard deviation (SD) and range; 

categorical variables are expressed as numbers and percentages. Between-group 

differences in descriptive characteristics and TEMPS-A scores were detected using the 

Wilcoxon rank sum test for continuous variables and Pearson’s Chi-squared test or 
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Fisher’s exact test (applied when expected frequencies were ≤ 5) for categorical values. 

TEMPS-A scores were compared to the normative population average using one-sample 

Wilcoxon signed rank test. To correct for multiple comparisons in each univariate 

analysis, Benjamini–Hochberg false discovery rate (FDR) adjusted p-values (q-values) 

were calculated. Calculating with a 5% false discovery rate results with a q-value < 0.05 

were considered significant.  

Multivariate logistic regression analysis was used to determine the relationship between 

affective temperaments and infertility treatment success with all possible other 

predictors as covariates. Due to the high degree of intercorrelation between affective 

temperaments, they were fitted into the multiple regression analyses separately. The 

predictive power of affective temperaments was initially investigated as continuous 

variables. Thereafter, receiver operating curve (ROC) analysis was performed, and 

optimal cut-off values were defined based on the Youden index (sensitivity + specificity 

minus 1) for affective temperament scores in each of the five subscales. The results are 

presented as odds ratios (OR) and 95% confidence intervals (CI). The nominal 

significance threshold was p < 0.05 in all analyses. All calculations were performed 

using R Statistical Software (Vienna, Austria version 4.2.2).  

 

3.2.7. Sample size estimation 

A statistical power analysis was performed using the G Power program to estimate the 

sample size (65). With a small effect size (OR=0.5), alpha of 0.05, and power of 0.95, 

the projected minimum sample size needed in logistic regression analysis was 129 when 

calculating with continuous predictors and 378 when calculating with binary predictors. 

 

3.3. Study 3: Adherence as a mediator of affective temperaments on 

infertility treatment outcomes 

3.3.1. Study population 

In this study, the same population participated as in the previous one, expanded with an 

extra inclusion criterion: the doctor’s recommendation of having diet and regular 

physical activity as part of their treatment so that adherence can be interpreted and 
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evaluated. Of the 578 patients presented in the previous study, 308 had both diet and 

sports recommendations in their treatment plan, so they were included in this study.  

 

3.3.2. Evaluation of adherence 

While all patients who received dietary and exercise guidance from their physician 

exhibited some form of metabolic irregularity—either diagnosed or subclinical—the 

specific conditions varied, resulting in a non-uniform set of recommendations. 

Consequently, dietary and physical activity plans were tailored to the individual, 

necessitating a personalized approach to evaluating adherence. Typically, dietary 

recommendations involved a customized plan detailing daily or per-meal carbohydrate 

intake, developed in consultation with a dietitian. Physical activity guidelines generally 

consisted of engaging in moderate-intensity exercise for at least 40 minutes, 3 to 5 times 

per week. To assess adherence to these individualized regimens, the gap between 

prescribed and actual behaviors was examined. Information about whether dietary and 

exercise recommendations were provided was obtained from both self-reports and 

patients’ medical records. 

Diet and physical activity adherence was evaluated using a modified 7-point Likert 

scale derived from the Summary of Diabetes Self-Care Activities (SDSCA) 

questionnaire (66), adapted for retrospective setting. For dietary adherence, patients 

were first asked whether their physician had recommended a specific diet or meal plan 

during their fertility treatment. If so, they were then asked how many days per week, on 

average, they had followed this plan. Patients were categorized as adherent if they 

reported following the recommended dietary plan every day of the week. 

Regarding adherence to exercise recommendations, patients were asked if their 

physician had advised them to engage in regular physical activity during treatment. 

Those who answered affirmatively were further asked how many days per week their 

doctor recommended exercise and how many days, on average, they managed to meet 

this goal. Patients were classified as adherent if they reported matching or exceeding the 

recommended number of weekly sessions. 
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Importantly, individuals who denied receiving dietary or physical activity guidance, 

despite documentation in their clinical records indicating otherwise, were classified as 

non-adherent. 

 

3.3.3. Statistical analysis 

Of the 578 patients presented in our previous study, 308 had dietary and sports 

recommendations in their treatment plan, so they were included in this current study. 

The main characteristics of this subgroup of 308 patients were compared with the entire 

population of 578 patients using the Wilcoxon rank sum test for continuous variables 

and Pearson’s Chi-squared test for categorical values. Relying on the similarity of the 

two populations, in this analysis, we work with the previously identified covariates; the 

other examined variables are not reported here again. Continuous variables are 

expressed as mean ± standard deviation (SD) and range; categorical variables are 

expressed as numbers and percentages. Between-group differences in descriptive 

characteristics were detected using the Wilcoxon rank sum test for continuous variables 

and Pearson’s Chi-squared test for categorical values. Univariate linear regression 

analyses were performed to examine the relationship between infertility treatment 

success as the response variable and diet or sport adherence as possible predictor 

variables. Both models were adjusted for age, BMI, and previous miscarriage as already 

known confounders. After that, causal mediation analysis was applied to examine 

whether any of the adherence variables that significantly predicted infertility treatment 

success based on the univariate analysis mediates the effect of affective temperaments 

on infertility treatment success. Causal mediation analysis was run with affective 

temperaments as exposure, infertility treatment success (clinical pregnancy) as 

response, and adherence as mediator variables, also adjusted for age, BMI, and previous 

miscarriage. The results are presented as odds ratios (OR) and 95% confidence intervals 

(CI). The significance threshold was set to p <0.05 in all analyses. All calculations were 

performed using R Statistical Software (Vienna, Austria version 4.2.2).  

 

3.3.4. Sample size estimation 

Since power estimation tools are lacking for mediation analysis, we used published 

empirical guidelines to determine the sample size necessary to conduct mediational 
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studies with an 80% statistical power (67). Calculating with medium effect sizes for 

exposure on mediator and mediator on outcome, with an alpha of 0.05 and power of 

80%, the suggested minimum sample size range needed was between 116 and 178.  
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4. RESULTS 

4.1. Study 1: Affective temperaments on adherence 
4.1.1. Descriptive statistics 

The adopted search strategy returned a total of 219 hits, resulting in 169 records after 

duplicate removal, which were screened on title and abstract for inclusion criteria, out 

of which 147 were excluded for not providing the required information. Twenty-two 

records were ultimately selected for detailed review and potential inclusion. In one of 

the identified studies, necessary data was only partially reported, but successful contact 

with the authors allowed for including that record (31).  

Ten publications were eligible for meta-analytic synthesis (30-38, 68). However, one 

record was ultimately disregarded since its adherence definition (treatment drop-out) 

significantly differed from the rest of the other included studies (medication adherence). 

Finally, nine records encompassing 1138 subjects effectively participated in the 

evidence's meta-analytic synthesis (Figure 1, Table 1).   
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Figure 1. PRISMA flowchart. Flowchart of study identification and selection process 
(29).  
 
The core characteristics of the nine analyzed reports (30-38) appear in Table 1. All 

studies found significant associations between adherence and TEMPS-A scores for one 

or more of cyclothymic, depressive, anxious, irritable, or hyperthymic temperament 

across four psychiatric and five non-psychiatric samples. TEMPS-A subscale scores 

were higher among non-adherent versus adherent subjects as follows: irritable (k=8 out 

9=89%), cyclothymic (k=6 out 9=67%), depressive (k=6 out 9=67%), anxious (k=3 out 

9=33%), hyperthymic (k=1 out 9=11%). 
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Table 1. Characteristics of the included studies (29). 

Study Subjects Country Age 
(mean) 

Sex  
(f%) 

Population Affetive 
temperame
nts [scale] 

Adherence 
[scale] 

Statistics used Adh-AT related findings Study 
quality 

Belvederi 
Murri et 
al., 2017 

279 Italy 57.45 48.02 Non-
psychiatric 
(Diabetes type 
1 and 2) 

TEMPS-A-
39 
[Z-score] 

MMAS-4 
[0-4] 
high score: low adh 

correlation irr - low adh 
dep - low adh 
cyc - low adh 

I 

Bahrini et 
al., 2015 

36 Tunisia 37 33.3 Psychiatric 
(various) 

TEMPS-A 
(lebanese) 
[0,25] 

MARS (medication 
adh scale) [1-4] 
high score: high 
adh 

correlation irr - low adh 
dep - low adh 

II 

Kamei et 
al., 2013 

38 Japan 52.2 39.47 Psychiatric 
(various) 

TEMPS-A 
[1,2] 

VAS (medication 
adh scale) [0-100] 
high score: high 
adherence 

correlation irr - low adh II 

Fornaro 
et al., 
2013 

220 Italy 38.95 58.63 Psychiatric 
(Bipolar 
Depression 
type II) 

TEMPS-A 
(rome) 
[0,25] 

MMAS-8 + CRS 
(combined) 
[0-8] 
high score: high 
adherence 

mean difference 
(cut point: 5) 

cyc - low adh 
irr - low adh 
dep - low adh 
anx - low adh 
hyp - low adh 

I 

Shamsi et 
al., 2014 

207 Iran 48.4 61.8 Non-
psychiatric 
(Diabetes type 
2) 

TEMPS-A 
[1,2] 

Likert scale 
[1-5] 
high score: high 
adherence 

mean difference 
(cut point: 4) 

cyc - low adh 
irr - low adh 
dep - low adh 
anx - low adh 

I 

Shamsi et 
al., 2021 

150 Iran 48.48 54.66 Non-
psychiatric 
(Congestive 
Heart Failure) 

TEMPS-A-
35 
[0,1] 

MMAS-8 
[0-8] 
high score: high 
adherence 

mean difference 
(cut point: 6) 

irr - low adh I 

Yamamot
o et al., 
2021 

54 Japan 58.94 43.89 Non-
psychiatric 
(Diabetes type 
2) 

TEMPS-A 
[Z-score] 

MMAS-4 
[0-4] 
high score: low 
adherence 

correlation 
mean difference 
(cut point: 2) 

cyc - low adh I 

Buturak 
et al., 
2016 

80 Turkey 40.74 57.5 Psychiatric 
(Bipolar 
Depression 
type I) 

TEMPS-A 
(turkish) 
[0,25] 

MMAS-4 
[0-4] 
high score: low 
adherence 

correlation 
mean difference 
(cut point: 1) 

cyc - low adh 
irr - low adh 
dep - low adh 
anx - low adh 

II 

Pasquale 
et al., 
2016 

74 Italy 48.3 42.25 Non-
psychiatric 
(Kidney 
transplant) 

TEMPS-A 
[0,1] 

BAASIS ('taking' 
scale) [0,5] 
high score: low 
adherence 

correlation cyc - low adh 
irr - low adh 
dep - low adh 

I 

Totals 
(k=9) 

1138 5 countries 
  

Psychiatric 
(4) 
Non-
psychiatric 
(5) 

TEMPS-A 
(7) 
TEMPS-A 
short (2) 

Various scales, all 
addressing 
medication adh 

Correlation (4) 
Mean difference 
(3) 
Both (2) 

6/9 (67%) cyc - low adh 
8/9 (89%) irr - low adh 
6/9 (67%) dep - low adh 
3/9 (33%) anx - low adh 
1/9 (11%) hyp - low adh 

 

TEMPS-A:Temperament Evaluation of Memphis, Pisa, Paris and San Diego–autoquestionnaire version; MMAS: Morisky Morisky Medication Adherence Scale; 
MARS: Medication Adherence Rating Scale; CRS: Clinician Rating Scale, an ordinal scale of 1–7 to quantify the clinician's assessment of the level of 
adherence; BAASIS: Basel Assessment of Adherence to Immunosuppressive Medication instrument, cyc: cyclothymic; irr: irritable; dep: depressive; anx: 
anxious; hyp: hyperthymic; adh: adherence; AT: affective temperaments; Study quality: II: good, I: potential risks identified, 0:poor, based on JBI Critical 
Appraisal Checklist for Analytical Cross Sectional Studies 

 
 
4.1.2. Quality and risk of bias within studies 

The risk of bias within studies was assessed using the NIH Quality Assessment Tool for 

Observational Cohort and Cross-Sectional Studies (60). According to our assessment, 

we identified potential risks of bias in seven studies (30-35, 37) due to using non-

validated scales, applying the non-standardized definition of cut-points used to 

dichotomize adherence scales into adherent and non-adherent groups, or potential 

imprecision in reported data.  
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4.1.3. Meta-analysis 

Quantitative analysis was performed for each affective temperament type to test for 

differences in TEMPS-A subscale scores between adherent and non-adherent subjects. 

A negative effect represents that subjects with higher TEMPS-A scores favor lower 

adherence. All results are detailed in Table 2, and those of particular interest are 

summarized below. 

 

Table 2. Summary of meta-analyses of TEMPS-A ratings associated with adherence 
(29). 

Temperament 
Sample size (n) Effect size (pooled SMD) Test of null Heterogeneity True effect size 

Studies Subjects SMD (95% CI) Z p(Z) Q p(Q) I2 Tau2 (95% PI) 

Cyclothymic 9 1138 -0.869 ( -1.54  to  -0.2 ) -2.54 0.011 157.21 0.000 95.52 0.99 ( -2.93  to  1.19 ) 

Irritable 9 1138 -0.772 ( -1.14  to  -0.4 ) -4.11 0.000 64.20 0.000 85.65 0.26 ( -1.84  to  0.29 ) 

Depressive 9 1138 -0.756 ( -1.39  to  -0.12 
) -2.34 0.019 154.19 0.000 95.14 0.88 ( -2.7  to  1.19 ) 

Anxious 9 1138 -0.248 ( -0.52  to  0.02 ) -1.80 0.072 29.47 0.000 74.38 0.12 ( -0.97  to  0.48 ) 

Hyperthymic 9 1138 0.045 ( -0.34  to  0.43 ) 0.23 0.817 44.21 0.000 87.18 0.28 ( -1.06  to  1.15 ) 

Based on standardized mean differences (SMD) in TEMPS-A scores in random-effects meta-analysis. CI: confidence interval, tells us how precisely we have 
estimated the mean effect; Z-statistic: test of the null hypothesis that effect size is zero, rejected if p<0.05; Q-statistic: test of the null hypothesis that all studies 
in the analysis share a common effect size, rejected if p<0.05; I2: percentage of the variance in observed effects reflects variance in true effects rather than 
sampling error; Tau2: the variance of the true effects sizes; PI:prediction interval, tells us how the true effect size varies across populations. 

 

Based on nine studies meeting inclusion criteria (total n=1138 subjects), patients with 

lower adherence had significantly higher cyclothymic (SMD= -0.869, CI: [-1.54 to -

0.2], p=0.011), irritable (SMD= -0.772 [CI: -1.14 to -0.4], p<0.001) and depressive 

(SMD = -0.756, CI: [-1.39 to -0.12], p=0.019) TEMPS-A scores compared to adherent 

subjects. Anxious (p=0.072) and hyperthymic (p=0.817) TEMPS scores were not 

different between the two groups. 

 

Heterogeneity was high for all temperaments subscales (I2=88-95%, p<.001), with wide 

prediction intervals for the true effect size estimation, including zero, suggesting that 

true effects vary from around -2.9 SMD in some populations to 1.2 SMD in others. 

 

Forest plots with pooled SMDs, 95% CI-s, and 95% prediction intervals (PI-s) for the 

relevant temperament subscales (where statistically significant associations of affective 

temperament scores with adherence were found) are presented in Figure 2. 
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Figure 2. Meta-analysis of studies investigating the effect of affective 

temperaments on medication adherence. Forest plots based on random- effects meta-

analyses of TEMPS-A scores for cyclothymic, irritable, and depressive temperaments 

with 95% confidence intervals (CIs) in nine comparisons of adherent versus non-

adherent subjects (total n = 1138), with pooled standardized mean differences (SMDs). 

The estimated 95% prediction interval (PI) was likewise presented, in which the true 

effect size was predicted to fall in 95% of all comparable populations (29).  

 

4.1.4. Sensitivity analysis 

4.1.4.1. Impact of one outlying study 

Inspecting the forest plots (Figure 2) revealed one outlying study (35), which reported a 

much bigger effect size than the rest of the others. Meta-analysis was repeated, with the 

latter study excluded. The main findings of the meta-analysis without the one outlier 

study are summarized in Table 3. 
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Table 3. Summary of meta-analyses of TEMPS-A ratings associated with adherence 
(one outlier removed) (29). 

Temperament 
Sample size (n) Effect size (pooled SMD) Test of null Heterogeneity True effect size 

Studies Subjects SMD (95% CI) Z p(Z) Q p(Q) I2 Tau2 (95% PI) 

Cyclothymic 8 918 -0.538 ( -0.73  to  -0.35 ) -5.48 0.000 10.59 0.157 36.61 0.03 ( -0.91  to  -0.17 ) 

Irritable 8 918 -0.591 ( -0.78  to  -0.41 ) -6.29 0.000 8.60 0.283 32.45 0.02 ( -0.93  to  -0.25 ) 

Depressive 8 918 -0.414 ( -0.61  to  -0.22 ) -4.25 0.000 10.52 0.161 37.25 0.03 ( -0.79  to  -0.04 ) 

Anxious 8 918 -0.192 ( -0.48  to  0.09 ) -1.31 0.189 23.07 0.002 72.25 0.11 ( -0.92  to  0.53 ) 

Hyperthymic 8 918 0.042 ( -0.1  to  0.18 ) 0.59 0.557 17.59 0.014 0.00 0.00 ( -0.1  to  0.18 ) 

Based on standardized mean differences (SMD) in TEMPS-A scores in random-effects meta-analysis. CI: confidence interval, tells us how precisely we have 
estimated the mean effect; Z-statistic: test of the null hypothesis that effect size is zero, rejected if p<0.05; Q-statistic: test of the null hypothesis that all 
studies in the analysis share a common effect size, rejected if p<0.05; I2: percentage of the variance in observed effects reflects variance in true effects 
rather than sampling error; Tau2: the variance of the true effects sizes; PI:prediction interval, tells us how the true effect size varies across populations. 

 

The exclusion of the outlying study from the meta-analysis resulted in a still large 

sample (k=8, n=918), insignificant heterogeneity (I2=32-37%, p>.05), and a somewhat 

reduced but still significant negative meta-analytic association for cyclothymic, irritable 

and depressive temperaments. Estimated PI-s no longer include zero, suggesting that a 

negative true effect exists in 95% of all comparable populations. 

 

Forest plots without the one outlier study with pooled SMDs, 95% CI-s, and 95% 

prediction intervals for the relevant temperament subscales are presented in Figure 3. 

 
Figure 3. Meta-analysis of studies investigating the effect of affective 
temperaments on medication adherence (one outlier removed). Forest plots without 

the one excluded study, based on random-effects meta-analyses of TEMPSA scores for 

cyclothymic, irritable, and depressive temperaments with 95% CIs in eight comparisons 

of adherent versus non-adherent subjects (total n = 918), with pooled SMDs. The 
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estimated 95% PIs also displayed, in which the true effect size was predicted to fall in 

95% of all comparable populations (29).  

 

4.1.4.2. Impact of individual studies 

To investigate the impact of each individual study on the summary estimate, sensitivity 

analysis was performed by iteratively excluding one study from the analyses and 

recalculating the overall SMDs. We conducted analyses with and without the excluded 

outlying study to ensure its removal didn’t cause bias. The overall SMDs did not vary 

substantially after excluding any individual study, indicating that the results were not 

driven by one of the analyzed individual studies either with or without the excluded 

outlying study. 

 

4.1.5. Publication Bias 

Publication bias analysis was performed on eight studies after removing one outlier (30-

34, 36-38). Based on inspection of funnel plots, and also on Egger’s regression and 

Begg and Mazumdar’s rank correlation tests (p=0.976; 0.933; 0.497, and p=1.000; 

0.548; 0.398 for cyclothymic/ irritable/ depressive TEMPS-A subscales, respectively), 

there was no evidence of publication bias (Figure 4). 

 
Figure 4. Funnel plot of the studies included in the comparison of (relevant) 
TEMPS-A subscale scores and adherence (29). 
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4.2. Study 2: Affective temperaments on infertility treatment outcomes 
4.2.1. Descriptive statistics 

In total, our retrospective cohort study included 578 women (22–46 years of age) who 

underwent infertility treatment in the Assisted Reproduction Centre of the Department 

of Obstetrics and Gynecology of Semmelweis University in Budapest, Hungary, 

between November 2019 and November 2021. 366 (63%) of the participants were 

primarily infertile, 84 (15%) already had at least one child from a previous pregnancy, 

while 128 (22%) did not have children yet but had already achieved getting pregnant, 

which ended in miscarriage(s). The mean age of our cohort was 35.78 ± 4.74 years, and 

the mean BMI was 24.24 ± 4.90 kg/m2. In terms of affective temperaments, the current 

infertile population differed from the average obtained in the otherwise smaller 

normative sample (n=438), as the cyclothymic, anxious, and irritable average scores 

were significantly lower than the Hungarian female population average examined by 

Rozsa et al. (4.43±3.94 vs 7.98 (W=21618, q=0.005), 7.21±5.22 vs 8.06 (W=60484, 

q=0.005), and 4.02±3.52 vs 5.88 (W=38927, q=0.005), respectively) (62). Depressive 

and hyperthymic average scores were not significantly different compared to the 

population mean (7.3±3.03 vs 7.35 (W=79754, q=0.486), and 10.15±4.04 vs 10.29 

(W=81423, q=0.700), respectively).  

The probable causes of infertility were highly variable among the patients, the most 

typical of which included various problems of carbohydrate metabolism (42%), thyroid 

function problems (36%), endometriosis (10%), or a combination of these, while in case 

of 51% of the patients there was no identifiable disease behind infertility. The applied 

assisted reproduction treatments were also diverse. In most cases, ovarian stimulation 

was applied according to one of the standard protocols (63), followed by either 

traditional in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI), 

supplemented as necessary with medications or other kinds of treatment for the 

presumed problems behind the infertility. The applied infertility treatment resulted in 

clinical pregnancy in 225 out of 578 cases (39%). 

The mean age of patients who successfully became pregnant after the treatment was 

approximately two years less than those who failed to conceive after treatment 

(34.43 ± 4.47 vs 36.65 ± 4.72 years (W=50414, q = 0.005)). No statistically significant 

difference could be observed regarding BMI, socio-economic parameters such as 
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education or residence, nor regarding clinical history parameters such as previous 

pregnancy, miscarriage, live birth, known psychiatric or somatic illnesses, or the time 

since being diagnosed with infertility.  

Regarding affective temperaments, the mean score of cyclothymic and anxious 

temperaments proved to be significantly lower in the pregnant cohort compared to the 

non-pregnant one (3.80 ± 3.64 vs 4.83 ± 4.08 points (W=45689, q = 0.008) and 

6.45 ± 4.81 vs 7.69 ± 5.42 points (W=44772, q = 0.035), respectively). Demographic 

parameters, clinical data, and scores in the different scales of affective temperaments are 

summarized in Table 4. 

 

Table 4. Demographic parameters, infertility risk factors, and TEMPS-A scores of 
patients with successful and unsuccessful infertility treatment (69). 
 
Characteristics  Treatment success (clinical 

pregnancy) 
   

 Total (-) (+) Test statistic p-value q-value 

Number 578 353 (61%) 225 (39%) - - - 

Age (years) 35.78 (4.74) 
[22.00, 46.00] 

36.65 (4.72)  
[22.00, 45.00] 

34.43 (4.47)  
[24.00, 46.00] W=50414 <0.001 0.005 

BMI (kg/m2) 24.24 (4.90)  
[16.50, 55.60] 

24.61 (5.24)  
[16.50, 55.60] 

23.66 (4.27)  
[17.00, 42.40] W=43276 0.069 0.149 

Affective temperaments       

Cyclothymic 4.43 (3.94)  
[0.00, 19.00] 

4.83 (4.08)  
[0.00, 18.00] 

3.80 (3.64)  
[0.00, 19.00] W=45689 0.002 0.008 

Depressive 7.30 (3.03)  
[0.00, 19.00] 

7.56 (3.12)  
[0.00, 19.00] 

6.89 (2.83)  
[0.00, 18.00] W=44120 0.024 0.075 

Anxious 7.21 (5.22)  
[0.00, 23.00] 

7.69 (5.42)  
[0.00, 23.00] 

6.45 (4.81)  
[0.00, 22.00] W=44772 0.01 0.035 

Irritable 4.02 (3.52)  
[0.00, 16.00] 

4.03 (3.47)  
[0.00, 16.00] 

4.00 (3.61)  
[0.00, 16.00] W=40524 0.7 0.754 

Hyperthymic 10.15 (4.04)  
[0.00, 21.00] 

9.89 (4.05)  
[0.00, 21.00] 

10.55 (3.99)  
[0.00, 20.00] W=35964 0.055 0.128 

Clinical history       

Infertile for (years)    c2=3.2 0.075 0.150 

<2 302 (52%) 174 (49%) 128 (57%)    

>2 276 (48%) 179 (51%) 97 (43%)    

Previous pregnancy 212 (37%) 127 (36%) 85 (38%) c2=0.19 0.7 0.754 

Previous miscarriage 197 (34%) 114 (32%) 83 (37%) c2=1.3 0.3 0.467 

Previous live birth 84 (15%) 52 (15%) 32 (14%) c2=0.03 0.9 0.900 

Psychiatric illness 221 (38%) 142 (40%) 79 (35%) c2=1.5 0.2 0.350 

Chronic disease (any kind) 285 (49%) 170 (48%) 115 (51%) c2=0.48 0.5 0.667 

Metabolic disorder 243 (42%) 149 (42%) 94 (42%) c2=0.01 >0.9 0.900 
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Thyroid disorder 206 (36%) 123 (35%) 83 (37%) c2=0.25 0.6 0.700 

Endometriosis 59 (10%) 33 (9.3%) 26 (12%) c2=0.73 0.4 0.560 

Socio-economic factors    
 

 
 

Education    Fisher’s ET 0.2 0.350 

Primary 5 (0.9%) 4 (1.1%) 1 (0.4%)    

Secondary 437 (76%) 258 (73%) 179 (80%)    

Tertiary 136 (24%) 91 (26%) 45 (20%)    

Residence    c2=2.2 0.3 0.467 

Capital 273 (47%) 163 (46%) 110 (49%)    

City 72 (12%) 40 (11%) 32 (14%)    

Town, village 233 (40%) 150 (42%) 83 (37%)    

Continuous variables are expressed as mean ± standard deviation (SD) and range, categorical variables are expressed as numbers and 
percentages. The p-values are calculated by Wilcoxon rank sum test, Pearson's Chi-squared test or Fisher's exact test. The q values 
represent false discovery rate correction (adjusted p value) for multiple testing. The bold values in the table represent significant findings. 
BMI: body mass index; Fisher’s ET: Fisher's exact test. 

 

4.2.2. Regression analysis 

Logistic regression showed that cyclothymic, depressive, and anxious temperaments 

were associated with infertility treatment success in the regression models corrected for 

age, BMI, socioeconomic, and clinical history parameters. Cyclothymic (odds ratio 

(OR) = 0.91 CI: 0.86–0.96, p = 0.001), depressive (OR = 0.91 CI: 0.86–

0.97, p = 0.006), and anxious (OR = 0.94 CI: 0.9–0.97, p = 0.001) affective 

temperaments significantly decreased the odds of clinical pregnancy. Apart from 

affective temperaments, only age, BMI, and previous miscarriage were shown to be 

predictors of infertility treatment success. Table 5 presents the results of the logistic 

regression analyses. 
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Table 5. Results of logistic regression analyses of possible predictors of assisted 
reproduction treatment success (clinical pregnancy) (69).  
 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Predictors OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% 
CI p 

Age 0.87 0.83-
0.91 <0.001 0.87 0.84-

0.91 <0.001 0.87 0.83-
0.91 <0.001 0.88 0.84-

0.91 <0.001 0.88 0.84-
0.92 <0.001 

BMI 0.96 0.92-1 0.059 0.95 0.91-
0.99 0.019 0.96 0.92-1 0.032 0.96 0.92-

0.99 0.030 0.95 0.91-
0.99 0.019 

Cyclothymic 0.91 0.86-
0.96 0.001             

Depressive    0.91 0.86-
0.97 0.006          

Anxious       0.94 0.9-0.97 0.001       

Irritable          0.99 0.94-
1.05 0.825    

Hyperthymic             1.03 0.99-
1.08 0.157 

Infertile for 
(>2 years) 0.96 0.66-1.4 0.843 0.97 0.67-

1.41 0.888 0.96 0.66-
1.39 0.822 0.92 0.64-

1.34 0.675 0.93 0.64-
1.34 0.699 

Previous 
pregnancy 0.89 0.47-

1.67 0.709 0.90 0.48-
1.68 0.733 0.91 0.48-

1.72 0.779 0.97 0.52-
1.81 0.927 0.97 0.52-

1.81 0.924 

Previous 
miscarriage 2.17 1.2-3.96 0.011 1.97 1.1-3.54 0.023 2.06 1.15-

3.74 0.016 1.89 1.06-
3.37 0.031 1.84 1.03-

3.28 0.038 

Previous live 
birth 1.25 0.67-2.3 0.484 1.21 0.66-

2.24 0.535 1.21 0.65-
2.23 0.540 1.16 0.63-

2.13 0.620 1.17 0.64-
2.14 0.608 

Psychiatric 
illness 0.89 0.6-1.32 0.558 0.85 0.58-

1.26 0.421 0.87 0.59-
1.29 0.499 0.74 0.5-1.09 0.131 0.77 0.52-

1.12 0.168 

Chronic 
disease 1.32 0.89-

1.96 0.176 1.30 0.87-
1.93 0.197 1.34 0.9-2.01 0.148 1.23 0.83-

1.82 0.304 1.25 0.84-
1.85 0.272 

Metabolic 
disorder 0.99 0.67-

1.45 0.942 1.00 0.68-
1.46 0.984 0.99 0.67-

1.46 0.968 0.96 0.65-1.4 0.821 0.98 0.66-
1.43 0.901 

Thyroid 
disorder 1.09 0.74-

1.62 0.656 1.09 0.74-
1.61 0.656 1.08 0.73-1.6 0.692 1.10 0.75-

1.62 0.627 1.10 0.75-
1.63 0.620 

Endometriosi
s 1.08 0.58-

1.99 0.802 1.04 0.57-
1.91 0.892 1.05 0.57-

1.93 0.863 1.01 0.55-
1.85 0.966 1.01 0.55-

1.84 0.973 

Education 
(primary) - - - - - - - - - - - - - - - 

Education 
(secondary) 4.55 0.52-

99.8 0.216 3.55 0.42-
78.74 0.300 4.86 0.57-

109.4 0.200 4.21 0.51-
91.42 0.234 4.07 0.51-

87.04 0.240 

Education 
(tertiary) 5.96 0.7-

130.4 0.143 4.87 0.58-
107.9 0.195 6.81 0.81-

153.2 0.119 5.98 0.74-
129.3 0.138 5.71 

0.72-
121.6
4 

0.144 

Residence 
(capital) - - - - - - - - - - - - - - - 

Residence 
(city) 1.30 0.74-2.3 0.360 1.25 0.71-

2.21 0.432 1.27 0.72-
2.22 0.411 1.20 0.68-2.1 0.526 1.19 0.68-

2.08 0.544 

Residence 
(town, village) 0.85 0.57-

1.26 0.414 0.81 0.54-
1.19 0.284 0.84 0.57-

1.25 0.395 0.79 0.54-
1.17 0.245 0.81 0.55-

1.21 0.305 

The table shows the results of multivariate logistic regression analyses using age, BMI, change in TEMPS-A scores, socio-economic and clinical history 
parameters as predictor and clinical pregnancy as outcome variables. Affective temperaments were fit into the multiple regression analyses separately. OR 
odds ratio, CI confidence interval, BMI body mass index. The bold values in the table represent significant findings. 

 

4.2.3. ROC analysis 

Based on multiple ROC analyses, cyclothymic scores >4 [sensitivity: 55.8%; 

specificity: 60.8%; AUC (Area Under the Curve): 0.575], depressive scores >9 

(sensitivity: 33.4%; specificity: 74.2%; AUC: 0.556), anxious scores >9 (sensitivity: 

40.2%; specificity: 73.3%; AUC: 0.564), irritable scores >3 (sensitivity: 60.1%; 

specificity: 44.9.2%; AUC: 0.510), and hyperthymic scores >8 (sensitivity: 78.7%; 
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specificity: 30.0%; AUC: 0.547) yielded the highest Youden index and were thus 

defined as optimal cut-off values. The distribution of TEMPS-A categories defined by 

these optimal cut-off values in the overall patient population and among patients with 

successful and unsuccessful infertility treatment are described in Table 6. 

 

Table 6. Distribution of TEMPS-A categories in the overall patient population and 
among patients with successful and unsuccessful infertility treatment (69). 
 
Characteristics  Treatment success (clinical pregnancy)    

 Total (-) (+) Test statistic p-value q-value 

Number 578 353 (61%) 225 (39%) - - - 

Affective temperaments       

Cyclothymic>4 240 (42%) 166 (47%) 74 (33%) c2=11 <0.001 0.005 

Depressive>9 176 (30%) 118 (33%) 58 (26%) c2=3.8 0.051 0.128 

Anxious>9 202 (35%) 142 (40%) 60 (27%) c2=11 <0.001 0.005 

Irritable>3 263 (46%) 164 (46%) 99 (44%) c2=0.34 0.6 0.700 

Hyperthymic>8 374 (65%) 217 (61%) 157 (70%) c2=4.1 0.042 0.118 

Categorical variables are expressed as numbers and percentages. The p-values are calculated by Pearson's Chi-squared test. The q 
values represent false discovery rate correction (adjusted p value) for multiple testing.The bold values in the table represent significant 
findings. 

 

4.2.4. Regression analysis with cut-off values applied 

According to further logistic regression analyses, cyclothymic scores >4 (OR = 0.51 CI: 

0.35–0.74, p < 0.001], depressive scores >9 (OR = 0.59 CI: 0.4–0.87, p = 0.009) and 

anxious scores >9 (OR = 0.45 CI: 0.31–0.66, p < 0.001) independently predict infertility 

treatment success (clinical pregnancy), along with age, BMI, and previous miscarriage. 

More specifically, a cyclothymic score >4, depressive score >9, and anxious score >9 

decrease the odds of clinical pregnancy after infertility treatment by 49%, 41%, and 

55%, respectively (Figure 5). Table 7 summarizes the results of the final logistic 

regression analyses. 
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Table 7. Results of logistic regression analyses applying optimal cut-off values for 
affective temperaments (69). 
 
 Model 1 Model 2 Model 3 Model 4 Model 5 

Predictors OR 95% 
CI p OR 95% 

CI p OR 95% 
CI p OR 95% 

CI p OR 95% 
CI p 

Age 0.88 0.84-
0.92 <0.001 0.88 0.84-

0.91 <0.001 0.87 0.84-
0.91 <0.001 0.88 0.85-

0.92 <0.001 0.89 0.85-
0.92 <0.001 

BMI 0.96 0.92-
1 0.036 0.95 0.92-

0.99 0.012 0.95 0.92-
0.99 0.013 0.95 0.92-

0.99 0.012 0.95 0.91-
0.98 0.007 

Previous 
miscarriage 1.88 1.27-

2.79 0.002 1.77 1.2-
2.61 0.004 1.87 1.26-

2.77 0.002 1.77 1.2-
2.61 0.004 1.70 1.16-

2.51 0.007 

Cyclothymic 0.51 0.35-
0.74 <0.001             

Depressive    0.59 0.4-
0.87 0.009          

Anxious       0.45 0.31-
0.66 <0.001       

Irritable          0.84 0.59-
1.2 0.336    

Hyperthymic             1.44 1-2.1 0.054 

The table shows the results of multivariate logistic regression analyses using age, BMI, previous miscarriage, and TEMPS-A scores with optimal cut-off 
values applied as predictor and clinical pregnancy as an outcome variables. Affective temperaments were fit into the multiple regression analyses 
separately. OR odds ratio, CI confidence interval, BMI body mass index. The bold values in the table represent significant findings. 

 

 
Figure 5. Statistically significant predictors of infertility treatment success (69). 
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4.3. Study 3: Adherence as a mediator of affective temperaments on 

infertility treatment outcomes 
 

4.3.1. Descriptive statistics 

The analysis included 308 women (22–46 years of age) who underwent infertility 

treatment within the last three years and whose treatment plan included both diet and 

regular physical activity. Since this study is a continuation of the previous study (69), as 

a first step, the main characteristics of this subgroup of 308 patients were compared 

with the entire population of 578 patients. No statistically significant difference was 

found between the demographic, anthropometric, psychometric, and medical 

characteristics of the two groups except for BMI (25.83 ± 5.87 vs. 24.24 ± 4.90 kg/m2  

(W=103380, p < 0.001)) and diagnosed metabolic disorder (79% vs. 42% (c2=108, 

p<0.001)) which is a natural consequence of the fact that this group includes the patients 

who needed to diet and exercise.  

In this current subgroup, 201 (65%) of the participants were primarily infertile, 45 

(15%) already had at least one child from a previous pregnancy, while 62 (20%) did not 

have children yet but already achieved pregnancy which ended in miscarriage(s). The 

mean age of our cohort was 35.51 ± 4.78 years, and the mean BMI was 25.83 ± 5.87 

kg/m2. The probable co-factors associated with infertility were highly variable among 

the patients, the most typical of which included various problems of metabolic disorders 

(79%), thyroid disorders (44%), endometriosis (9.1%), or the combination of these. The 

applied assisted reproduction treatments were diverse. In most cases, ovarian 

stimulation was applied according to one of the standard protocols (63), followed by 

either traditional in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI), 

supplemented as necessary with medications or other kinds of treatment for the 

presumed problems behind the infertility. All of the patients had to follow a specific diet 

and physical activity schedule as part of their treatment, but only 43% of the patients 

adhered to the diet, and 38% adhered to the physical activity recommended by their 

doctor. The applied infertility treatment resulted in clinical pregnancy in 116 out of 308 

cases (38%). 

The mean age of patients who successfully became pregnant after the treatment was 

approximately two years less than those who failed to conceive after treatment 
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(34.36 ± 4.61 vs 36.20 ± 4.76 years (W=13592, p = 0.001)). No statistically significant 

difference could be observed regarding BMI and previous miscarriage. Regarding 

affective temperaments, the mean score of cyclothymic and anxious temperaments 

proved to be significantly lower in the pregnant cohort compared to the non-pregnant 

one (4.22 ± 4.15 vs 5.21 ± 4.16 points (W=12985, p = 0.014) and 6.80 ± 5.20 vs 

8.20 ± 5.54 points (W=12782, p = 0.03), respectively). The proportion of those patients 

who adhered to the diet plan was significantly higher in the group that successfully 

became pregnant (55% vs 35% (c2=12, p<0.001)). The adherence rate to physical 

activity did not differ significantly in the two groups. Demographic parameters, 

adherence, and scores in the different scales of affective temperaments are summarized 

in Table 8. 

 

Table 8. TEMPS-A scores, adherence, and previously identified infertility risk factors 
as covariates in successful and unsuccessful infertility treatment patients (70). 
 

 

Characteristics  Treatment success (clinical pregnancy)   

 Total (-)* (+)* Test statistic p-value 

Number 308 192 (62%) 116 (38%) - - 

Covariates      

Age (years) 35.51 (4.78) [22.00, 46.00] 36.20 (4.76) [22.00, 45.00] 34.36 (4.61) [24.00, 46.00] W=13,592 0.001 

BMI (kg/m2) 25.83 (5.87) [16.50, 55.60] 26.36 (6.26) [16.50, 55.60] 24.95 (5.07) [17.40, 42.40] W=12,430 0.088 

Previous 
miscarriage 102 (33%) 56 (29%) 46 (40%) c2=3.6 0.058 

Affective 
temperaments 

     

Cyclothymic 4.84 (4.18) [0.00, 19.00] 5.21 (4.16) [0.00, 18.00] 4.22 (4.15) [0.00, 19.00] W=12,985 0.014 

Depressive 7.43 (2.95) [0.00, 17.00] 7.69 (2.95) [2.00, 17.00] 7.00 (2.93) [0.00, 15.00] W=12,523 0.066 

Anxious 7.68 (5.45) [0.00, 22.00] 8.20 (5.54) [0.00, 22.00] 6.80 (5.20) [0.00, 22.00] W=12,782 0.03 

Irritable 4.12 (3.54) [0.00, 16.00] 4.27 (3.66) [0.00, 16.00] 3.87 (3.34) [0.00, 15.00] W=11,767 0.4 

Hyperthymic 10.06 (4.09) [0.00, 20.00] 9.76 (4.06) [1.00, 20.00] 10.57 (4.12) [0.00, 20.00] W=9,699 0.057 

Adherence 
     

Adhered to diet 131 (43%) 67 (35%) 64 (55%) c2=12 <0.001 

Adhered to 
physical activity 117 (38%) 70 (36%) 47 (41%) c2=0.51 0.5 

Continuous variables are expressed as mean ± standard deviation (SD) and range, categorical variables are expressed as numbers and 
percentages. The p-values are calculated by Wilcoxon rank sum test and Pearson's Chi-squared test. The bold values in the table 
represent significant findings. BMI: body mass index.  
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4.3.2. Regression analyses 

Based on univariate regression analysis, adherence to physical activity didn’t 

(OR=1.229 (p=0.413)), but diet adherence increased the odds of infertility treatment 

success by 130% (OR=2.299 (p=0.001)), and thereby, possibly could be a potential 

mediator between affective temperaments and infertility treatment success. Table 9 

presents the results of the univariate logistic regression analyses of diet and sport 

adherence on assisted reproduction treatment success (clinical pregnancy), adjusted for 

age, BMI, and previous miscarriage as covariates. 

 

Table 9. Results of univariate logistic regression analyses of diet and sport adherence 
on assisted reproduction treatment success (clinical pregnancy) (70). 
 
Variable OR          95% CI p 

Diet adherence 2.299 1.408 3.755 0.001 

Sport adherence 1.229 0.750 2.012 0.413 
The table shows the results of univariate logistic regression analyses using diet and sport adherence as exposure variables, and 
infertility treatment success (clinical pregnancy) as outcome variable. Models are adjusted for age, BMI, and previous miscarriage. OR: 
odds ratio CI:confidence interval. The bold values in the table represent significant findings.  

 

4.3.3. Causal mediation analyses 

Based on causal mediation analysis, higher depressive and anxious temperament scores 

were directly associated with a lower likelihood of achieving clinical pregnancy (direct 

effect: OR=0.369 (p=0.023), and OR=0.554 (p=0.013), respectively), with effects not 

mediated by diet adherence (mediation effect: OR=0.917 (p=0.259), and OR=0.954 

(p=0.284), respectively) (Figure 6B and C); higher irritable affective temperament 

scores indirectly decreased the likelihood of achieving clinical pregnancy, mediated by 

diet adherence (mediation effect: OR=0.885 (p=0.027), direct effect: OR=0.692 

(p=0.307)) (Figure 6D); while higher cyclothymic affective temperament scores 

decreased the likelihood of achieving clinical pregnancy both directly (OR=0.492 

(p=0.027)) and indirectly, mediated by diet adherence (OR=0.891 (p=0.034)) (Figure 

6A).  Hyperthymic affective temperament had no statistically significant effect on 

infertility treatment success. Table 10 presents the results of the causal mediation 

analyses. 
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Table 10. Results of causal mediation analysis of affective temperaments on clinical 
pregnancy outcome with diet adherence as mediator (70). 
 

 Mediation effect Direct effect Total effect 

Exposure OR 95% CI p OR 95% CI p OR 95% CI p 

Cyclothymic 0.891 0.801 0.991 0.034 0.492 0.262 0.921 0.027 0.438 0.234 0.821 0.010 

Depressive 0.917 0.788 1.066 0.259 0.369 0.157 0.870 0.023 0.338 0.142 0.807 0.015 

Anxious 0.954 0.876 1.040 0.284 0.554 0.348 0.884 0.013 0.529 0.330 0.849 0.008 

Irritable 0.885 0.795 0.986 0.027 0.692 0.341 1.404 0.307 0.612 0.300 1.251 0.178 

Hyperthymic 0.992 0.886 1.111 0.893 1.764 0.980 3.173 0.058 1.750 0.962 3.184 0.067 
The table shows the results of mediation analysis using 10 points of change in TEMPS-A scores, diet adherence and clinical pregnancy 
as exposure, mediator and outcome variables, respectively. Population: patients whose treatment plan includes both diet and sport 
recommendation (n=308). The models are adjusted for age, BMI, and previous miscarriage. CI confidence interval, OR odds ratio. The 
bold values in the table represent significant findings. 

 

 

 

Figure 6. Mediation analyses results. A: Direct and indirect effects of cyclothymic 
affective temperament on infertility treatment success, the latter mediated by diet 
adherence. B and C: Direct effect of depressive and anxious affective temperaments on 
infertility treatment success, not mediated by diet adherence. D: Indirect effect of 
irritable affective temperament on infertility treatment success, mediated by diet 
adherence. Solid arrows and starred effect sizes indicate significant effects, while dotted 
arrows indicate nonsignificant pathways (70). 
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5. DISCUSSION 

Our studies aimed to investigate 1) the effect of affective temperaments on treatment 

adherence using a systematic review and meta-analytic approach, followed by a 

retrospective cohort study evaluating 2) the influence of affective temperaments on 

fertility treatment, and thereafter a mediation analysis to evaluate 3) whether adherence 

to physician-prescribed diet and physical activity recommendations mediates the effect 

of affective temperaments on infertility treatment outcomes among women attempting 

assisted reproduction. 

 

5.1. Study 1: Affective temperaments on adherence 
A comprehensive meta-analysis of nine studies, incorporating a total of 1138 subjects in 

total, revealed strong and adverse correlations between affective temperament scores 

and adherence in the case of cyclothymic, irritable, and depressive temperaments, both 

in psychiatric and non-psychiatric populations. These findings suggest that specific 

temperament traits contribute to decreased adherence to treatment. As a consequence, 

developing screening tools, risk indicators, and targeted psychotherapeutic, educational, 

and supportive strategies may enhance adherence by recognizing temperament-related 

barriers to non-adherence. Gaining insight into how these temperament traits influence 

attitudes, beliefs, emotions, and behaviors related to medication adherence could 

provide a novel and crucial possibility to develop personalized patient education, 

support systems, and intervention methods aimed at mitigating adherence challenges 

and fostering active patient participation in their treatment plans. 

Among the five affective temperaments, cyclothymic, irritable, and depressive 

temperaments stood out as significant contributors to an increased likelihood of non-

adherence to prescribed therapies. Examining the characteristics of these temperament 

types may provide valuable insights into their influence on adherence behaviors and 

potential intervention strategies. Generally, individuals with cyclothymic and irritable 

temperaments exhibit less adaptive responses to distressing events (36). Consistent with 

Kraepelin’s early conceptualizations, cyclothymic and irritable temperaments are 

characterized by a predisposition toward heightened emotional reactivity and an 

intolerance of subjective pain, particularly in response to intense stressful or painful 
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experiences (24, 35). Additionally, these temperaments are also linked to feelings of 

hopelessness (71). Consequently, individuals with these temperaments may struggle 

with the commitment required for long-term medication adherence, find it challenging 

to accept chronic illness as an unchangeable reality, and experience difficulties in 

tolerating the side effects of their prescribed medications. 

It is essential to acknowledge that adherence in clinical practice is a multifaceted 

construct influenced by numerous factors. While emerging research supports the role of 

temperament in adherence across psychiatric and non-psychiatric populations, various 

other determinants, including disease-specific variables and illness stages, also play a 

role. For example, in psychiatric care, adherence to antipsychotic medication is strongly 

associated with a lack of insight into one’s condition (72). Conversely, non-adherence 

in depression is often linked to cognitive factors rather than a lack of motivation to 

recover from acute depressive episodes (41). Additionally, fear of stigma can contribute 

to non-adherence among individuals prescribed psychotropic medications (41), whereas 

this concern is generally absent in chronic somatic illnesses (73). In diabetes treatment, 

non-adherence to insulin is more prevalent than non-adherence to oral antidiabetic 

medications, often due to fear of injections or the embarrassment of administering 

insulin in public (74). These examples highlight how different patient populations 

encounter unique barriers to adherence. Although current data limitations don’t allow 

such subtler distinction, the performed subgroup analysis suggests that the effects of 

cyclothymic, irritable, and depressive temperaments on adherence do not significantly 

differ between psychiatric and non-psychiatric groups. One possible explanation is that 

these temperament traits exert a direct influence on adherence, irrespective of the 

patient population. Alternatively, they may play an indirect moderating role by 

interacting with different underlying adherence-related factors, finally all resulting in 

non-adherence. For instance, among psychiatric patients, cyclothymic temperament has 

been linked to negative attitudes toward psychotropic medications and their side effects, 

which may lead to decreased adherence (38). In contrast, among individuals with 

diabetes, cyclothymic temperament has been associated with unhealthy eating 

behaviors, which could indirectly impact adherence to medical recommendations and 

overall disease management (31). While both direct and indirect influences of 
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temperament on adherence presumably exist, further research is needed to clarify the 

causal mechanisms involved. 

Moreover, multiple moderators and mediators may interact with temperament traits, 

contributing to the variability observed in adherence-related behaviors. Several patient-

specific risk and protective factors for adherence have been identified so far—some of 

which may also be influenced by affective temperaments. These include, but are not 

limited to, socio-economic status, cultural norms, social pressures, stigma, adolescence, 

advanced age, loneliness, psychiatric disorders associated with the disease, personality 

disorders, comorbid medical conditions, substance use, cognitive impairments, 

pregnancy, disease severity, poor insight, and negative perceptions of medication (41).  

In summary, adherence is a complex construct shaped by numerous moderating and 

mediating factors. Future research should prioritize identifying these external variables 

that indirectly influence temperament-related expressions or modulate their impact on 

treatment adherence. Understanding the different causal pathways linking temperament 

to adherence in various illnesses is particularly crucial. Given that affective 

temperaments are genetically and biologically determined, remain stable over time, and 

are not easily modified through psychological or psychotherapeutic interventions, 

directly altering them is not a realistic goal—even within the framework of personalized 

patient care. However, while temperament may influence adherence through inherent 

behavioral tendencies (e.g., individuals with cyclothymic temperament being less 

tolerant of subjective pain), its effect is often mediated by how individuals perceive and 

process external stimuli (75, 76). These mediating factors, in contrast to temperament 

itself, can be modified using psychological and therapeutic techniques. 

Therefore, rather than focusing psychotherapy efforts on modifying affective 

temperaments themselves, research should first identify the key mediating and 

moderating factors, followed by targeting them through educational, supportive, and 

psychotherapeutic interventions to enhance treatment adherence and improve overall 

treatment outcomes. 

 

5.2. Study 2: Affective temperaments on infertility treatment outcomes 
Based on our retrospective cohort study of 578 patients undergoing infertility treatment, 

our results indicated that beyond conventional risk factors, cyclothymic, depressive, and 
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anxious affective temperaments serve as independent predictors of infertility treatment 

success. Patients with elevated scores in these temperament categories exhibited lower 

odds of achieving clinical pregnancy following infertility treatment. Additionally, 

besides known predictors of infertility treatment success, such as age, BMI, and history 

of miscarriage (77-79), other somatic and socio-economic variables appeared to have 

minimal or negligible influence on treatment outcomes. 

The impact of personality traits and psychological factors on various medical conditions 

is becoming increasingly recognized—not only in disease onset but also in long-term 

prognosis and therapeutic efficacy. Affective temperaments may contribute to these 

outcomes through both direct and indirect pathways involving multiple mechanisms 

(16, 18, 21, 80-86). In the context of infertility, these temperaments are not only closely 

associated with the related heightened levels of anxiety and depression but also with 

increased emotional sensitivity and reactivity to stress. Individuals exhibiting these 

traits are more susceptible to developing depressive symptoms when faced with 

infertility-related stressors (3). This relationship suggests that affective temperaments 

could play a role in amplifying emotional distress, thereby influencing treatment 

outcomes (7). Despite these insights, only a limited number of studies have explored the 

connection between temperament and infertility. A few research have examined the role 

of personality traits in predicting IVF success, with findings indicating that neuroticism 

may negatively impact in vitro fertilization success rates (87, 88) and intensify adverse 

emotional responses to unsuccessful treatment attempts (89). Also, previous studies 

have shown that mental health conditions such as anxiety and depression can 

significantly hinder infertility treatment outcomes  (48, 90, 91). 

Our findings suggest that among women facing infertility challenges, temperament 

profiles have a substantial impact on their likelihood of getting pregnant, highlighting 

important clinical implications for fertility treatments. While affective temperaments 

remain relatively stable over an individual’s lifetime, they interact with modifiable risk 

factors of infertility, including depression, anxiety (7), lifestyle habits (such as weight, 

nutrition, and exercise), smoking, and other self-harm behaviors (80, 92). Additionally, 

they influence adherence to treatment regimens, medication protocols, and lifestyle 

modifications prescribed by healthcare providers (29). Future research should aim to 

elucidate the specific psychological and behavioral mechanisms mediating the link 
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between temperament and infertility treatment outcomes. Understanding these 

pathways—whether through cognitive patterns, emotional stability, or behavioral 

tendencies—could lead to more precise, patient-centered interventions. By 

incorporating temperament-based screening strategies, fertility specialists can identify 

high-risk patient groups early in the treatment process. This approach enables targeted 

interventions to address the negative consequences associated with certain temperament 

profiles. Potential strategies may include managing depression and anxiety through 

psychotherapy or pharmacological treatment, reinforcing adherence with structured 

guidance and education, and providing tailored support for lifestyle changes. While 

further studies are needed to refine our understanding of the intricate relationships 

between affective temperaments, coping mechanisms, and lifestyle influences on 

infertility treatment success, our results already offer a valuable tool for clinical 

psychologists in assisted reproduction centers. Through screening, psychologists can 

assess which patients may face higher risks of less favorable outcomes and provide 

them with enhanced support across various temperament-related behaviors, emotional 

coping strategies, and lifestyle factors—ultimately improving their chances of a 

successful fertility treatment outcome. 

 

5.3. Study 3: Adherence as a mediator of affective temperaments on 

infertility treatment outcomes 
Our retrospective cohort study of 308 infertile patients demonstrated that affective 

temperaments significantly influence the likelihood of achieving pregnancy through 

fertility treatments, which effect is mediated by adherence to dietary recommendations 

but not by adherence to physical activity guidelines as part of the treatment plan. While 

hyperthymic temperament had no measurable effect, the other four affective 

temperament types were associated with a reduced chance of treatment success, with 

irritable and cyclothymic temperaments exerting their influence entirely or partially 

through their impact on dietary adherence. 

We have already seen that affective temperaments influence the success of infertility 

treatments; however, as affective temperaments are not modifiable themselves, it is 

essential to identify and address the specific psychological or behavioral mechanisms 

mediating their effects. These could include factors such as adherence to treatment 
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regimens, psychological resilience, or other behavioral tendencies. Understanding these 

pathways could facilitate psychological screening to personalize treatment approaches 

and provide targeted psychological support to optimize treatment adherence and, 

consequently, improve outcomes. This study specifically investigated adherence—both 

to dietary and exercise recommendations—as a potential mediator of treatment success. 

While both factors are commonly emphasized in infertility treatment, our results 

indicated that only dietary adherence mediates the impact of certain affective 

temperaments on treatment success. Notably, depressive and anxious temperaments 

were not mediated by dietary adherence, whereas cyclothymic temperament was 

partially mediated, and in the case of irritable temperament, adherence to diet fully 

explained its influence on treatment outcomes.  

We can only hypothesize about the exact temperament-adherence-outcome mediating 

mechanism, but overall, it is likely that depressed and anxious individuals may 

experience lower pregnancy rates due to physiological factors rather than behavioral 

non-adherence, as they tend to strictly follow medical recommendations. In contrast, 

individuals with cyclothymic and irritable temperaments may struggle with commitment 

and persistence, particularly in the face of challenges, making it more difficult to adhere 

to long-term treatment plans, including dietary recommendations. These difficulties 

align with prior research indicating that these temperament types are also associated 

with lower medication adherence (29), heightened sensitivity to distressing experiences 

(36), and a greater tendency toward emotional instability (24, 35). Consequently, 

individuals with these temperaments may find it more challenging to sustain the 

lifestyle modifications necessary for successful infertility treatment. 

Our findings have significant implications for clinical practice. Psychological 

interventions tailored to patients undergoing assisted reproductive treatments can be 

multifaceted, and meta-analytic data indicates that, in general, integrating psychosocial 

support with assisted reproduction improves both mental health and pregnancy 

outcomes (93-99). Beyond routine psychological support, which could prevent the 

development of emotional adjustment disorders as a consequence of stress and 

psychological burden associated with infertility and infertility treatment, targeted 

interventions could also be implemented for patients whose temperament profiles 

suggest a risk of poor adherence to dietary guidelines. Although affective temperaments 
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cannot be modified through psychotherapy, they can be used as screening tools to 

identify high-risk individuals, allowing for additional counseling, education, and 

behavioral interventions to address adherence-related challenges. 

Specific strategies, such as structured adherence-improvement protocols like the 

I.M.P.R.O.V.E. approach, which has been used successfully in PCOS patients (100), 

could be adapted to address the needs of patients struggling with dietary adherence. 

Early identification and intervention for high-risk patients would not only improve 

adherence but also increase overall treatment success, making assisted reproduction 

more efficient and cost-effective. Moreover, by further investigating the psychological 

factors mediating temperament-related adherence issues, future research could guide the 

development of alternative interventions that better support patients who may not 

respond well to traditional recommendations. In doing so, fertility treatments could 

become more patient-centered and tailored to individual psychological and behavioral 

profiles, ultimately enhancing success rates and improving patient well-being. 
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6. CONCLUSIONS 

Our studies aimed to investigate the impact of psychological factors on infertility 

treatment success. Our specific objectives were: 

 

1) To investigate the effect of affective temperaments on treatment adherence using a 

systematic review and meta-analytic approach.  

 

Our findings indicate that specific affective temperament traits are associated with 

an increased likelihood of treatment non-adherence, which in turn can negatively 

influence treatment outcomes. Although future research is needed—particularly 

primary studies that systematically examine various clinical and psychosocial 

moderators across different patient populations—these results highlight the potential 

clinical value of the TEMPS-A scale. Specifically, it may serve as a useful screening 

tool prior to treatment to identify individuals at greater risk for non-adherence, 

enabling the provision of targeted support to enhance adherence. To our knowledge, 

this is the first meta-analysis to demonstrate that affective temperament scores 

assessed through the TEMPS-A instrument may help predict the risk of medication 

non-adherence. 

 

2) To investigate the impact of affective temperaments on infertility treatment 

outcomes among women attempting assisted reproduction.  

 

Our findings indicate that affective temperament traits play a significant role in 

shaping the outcomes of infertility treatments, underscoring important clinical 

implications. While further research is needed to clarify the mechanisms through 

which these temperaments exert their influence—particularly to uncover modifiable 

mediators that could enhance the practical value of these insights beyond risk 

screening—the current results suggest that assessing affective temperaments could 

be a valuable tool for professionals working in ART centers to identify individuals 

at greater risk for unfavorable outcomes, supporting a more personalized, targeted 

care approach and improving the overall cost-effectiveness of interventions. To our 
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knowledge, this study is the first to examine the link between affective 

temperaments and the success of infertility treatment. 

 

3) To evaluate whether adherence to physician-prescribed diet and physical activity 

recommendations mediates the effect of affective temperaments on infertility 

treatment outcomes.  

 

Our findings indicate that specific affective temperament traits are predictive of 

dietary adherence, and that greater adherence to prescribed dietary guidelines may 

enhance the likelihood of successful infertility treatment outcomes. Given that 

dietary non-adherence is a modifiable risk factor of treatment success, evaluating 

affective temperaments prior to initiating treatment may help identify patients at 

higher risk for non-adherence. This, in turn, could allow for the implementation of 

individualized psychological support or interventions aimed at improving 

adherence, potentially increasing the chances of pregnancy and live birth among 

women undergoing IVF. To the best of our knowledge, this is the first study to 

explore the possible mediating role of lifestyle adherence in the connection between 

affective temperaments and infertility treatment outcomes. 
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7. SUMMARY 

Infertility has a multifactorial background, where both physiological and psychological 

factors play a role in development and outcome. While affective temperaments have 

been linked to the onset, progression, and treatment outcomes of various medical 

conditions, their specific relationship with infertility and its treatment has remained 

unexplored.  Also, identifying possible mediating factors through which they exert their 

influence is still lacking. Emerging evidence, however, suggests that adherence to 

recommended treatments may be such a mediator. Our studies aimed to investigate 1) 

the effect of affective temperaments on treatment adherence using a systematic review 

and meta-analysis approach, followed by a retrospective cohort study evaluating 2) the 

influence of affective temperaments on fertility treatment, and thereafter a mediation 

analysis to evaluate 3) whether adherence to physician-prescribed diet and physical 

activity recommendations mediates the effect of affective temperaments on infertility 

treatment outcomes among women attempting assisted reproduction. Our results 

showed that 1) certain affective temperaments predict treatment non-adherence and, 

thus, impact overall treatment outcomes both in psychiatric and non-psychiatric 

populations; 2) affective temperaments play a substantial role in determining the 

success of infertility treatments; and 3) certain affective temperaments are associated 

with lower adherence to dietary recommendations, which in turn appears to decrease the 

likelihood of achieving a successful fertility outcome. In clinical practice, the TEMPS-

A questionnaire may serve as a valuable screening tool to identify individuals at 

elevated risk for non-adherence and support them in increasing their adherence in both 

psychiatric and non-psychiatric populations. In the case of assisted reproduction, 

screening for affective temperaments could enable healthcare providers working in ART 

centers to identify high-risk subgroups, thereby facilitating a more personalized and 

cost-effective approach to care. As adherence to diet is a modifiable risk factor of 

infertility treatment success, assessing affective temperaments before initiating IVF 

could help to identify high-risk non-adherent patient groups and offer patient-tailored 

mental health support or interventions targeting non-adherence, which may help 

increase the chances of a successful pregnancy and live birth in women undergoing IVF 

treatment.  



46 
 

8. REFERENCES 

1. Kawamura Y, Akiyama T, Shimada T, Minato T, Umekage T, Noda Y, Ukawa 

K, Hashidume C, Sakai Y, Otowa T, Sasaki T, Akiskal HS. Six-Year Stability of 

Affective Temperaments as Measured by TEMPS-A. Psychopathology. 

2010;43(4):240-7. 

2. Gonda X, Eszlari N, Torok D, Gal Z, Bokor J, Millinghoffer A, Baksa D, 

Petschner P, Antal P, Breen G, Juhasz G, Bagdy G. Genetic underpinnings of 

affective temperaments: a pilot GWAS investigation identifies a new genome-

wide significant SNP for anxious temperament in ADGRB3 gene. Transl 

Psychiatry. 2021;11(1):337. 

3. Gonda X, Eszlari N, Sutori S, Aspan N, Rihmer Z, Juhasz G, Bagdy G. Nature 

and Nurture: Effects of Affective Temperaments on Depressive Symptoms Are 

Markedly Modified by Stress Exposure. Front Psychiatry. 2020;11:599. 

4. Angst J, Marneros A. Bipolarity from ancient to modern times: conception, birth 

and rebirth. J Affect Disord. 2001;67(1-3):3-19. 

5. Rihmer Z, Akiskal KK, Rihmer A, Akiskal HS. Current research on affective 

temperaments. Curr Opin Psychiatry. 2010;23(1):12-8. 

6. Akiskal KK, Akiskal HS. The theoretical underpinnings of affective 

temperaments: implications for evolutionary foundations of bipolar disorder and 

human nature. J Affect Disord. 2005;85(1-2):231-9. 

7. Rihmer Z, Akiskal KK, Rihmer A, Akiskal HS. Current research on affective 

temperaments. Curr Opin Psychiatr. 2010;23(1):12-8. 

8. Miola A, Baldessarini RJ, Pinna M, Tondo L. Relationships of affective 

temperament ratings to diagnosis and morbidity measures in major affective 

disorders. Eur Psychiatry. 2021;64(1):e74. 

9. Vecsey-Nagy M, Szilveszter B, Kolossvary M, Boussoussou M, Vattay B, 

Gonda X, Rihmer Z, Merkely B, Maurovich-Horvat P, Nemcsik J. The 

association between accelerated vascular aging and cyclothymic affective 

temperament in women. J Psychosom Res. 2021;145:110423. 

10. Korosi B, Vecsey-Nagy M, Kolossvary M, Nemcsik-Bencze Z, Szilveszter B, 

Laszlo A, Batta D, Gonda X, Merkely B, Rihmer Z, Maurovich-Horvat P, Eorsi 



47 
 

D, Torzsa P, Nemcsik J. Association between Cyclothymic Affective 

Temperament and Age of Onset of Hypertension. Int J Hypertens. 

2019;2019:9248247. 

11. Korsi B, Gyngysi H, Batta D, Laszlo A, Kovacs I, Tisler A, Cseprekal O, 

Nemcsik-Bencze Z, Gonda X, Rihmer Z, Nemcsik J. Evaluation of affective 

temperaments and arterial stiffness in different hypertension phenotypes. 

Hypertens Res. 2021;44(1):47-54. 

12. Vecsey-Nagy M, Szilveszter B, Kolossváry M, Gonda X, Rihmer Z, Merkely B, 

Maurovich-Horvat P, Nemcsik J. The association between early vascular aging 

and cyclothymic affective temperament. European Heart Journal-Cardiovascular 

Imaging. 2021;22(Supplement_1):jeaa356. 239. 

13. Kőrösi B, Batta D, Gonda X, Rihmer Z, Nemcsik-Bencze Z, Laszlo A, Vecsey-

Nagy M, Nemcsik J. Association between irritable affective temperament and 

nighttime peripheral and central systolic blood pressure in hypertension. 2019. 

14. Korosi B, László A, Tabák Á, Batta D, Lenart L, Fekete A, Eorsi D, Cseprekál 

O, Tislér A, Nemcsik-Bencze Z, Gonda X, Rihmer Z, Nemcsik J. The impact of 

currently recommended antihypertensive therapy on depression and other 

psychometric parameters: a prospective pilot study. EUROPEAN 

NEUROPSYCHOPHARMACOLOGY. 2017;27(Suppl. 4):S849-S50. 

15. Eory A, Rozsa S, Torzsa P, Kalabay L, Gonda X, Rihmer Z. Affective 

temperaments contribute to cardiac complications in hypertension independently 

of depression. Psychotherapy and psychosomatics. 2014;83(3):187-9. 

16. Eőry A, Gonda X, Torzsa P, Kalabay L, Rihmer Z. Affective temperaments: 

from neurobiological roots to clinical application. Orvosi Hetilap. 

2011;152(47):1879-86. 

17. László A, Babos L, Kis-Igari Z, Pálfy A, Torzsa P, Eőry A, Kalabay L, Gonda 

X, Rihmer Z, Cseprekál O. Identification of hypertensive patients with dominant 

affective temperaments might improve the psychopathological and 

cardiovascular risk stratification: a pilot, case–control study. Annals of General 

Psychiatry. 2015;14(1):1-8. 

18. Eory A, Gonda X, Lang Z, Torzsa P, Kalman J, Kalabay L, Rihmer Z. 

Personality and cardiovascular risk: Association between hypertension and 



48 
 

affective temperaments-a cross-sectional observational study in primary care 

settings. Eur J Gen Pract. 2014;20(4):247-52. 

19. Hargittay C, Gonda X, Markus B, Sipkovits Z, Voros K, Kalabay L, Rihmer Z, 

Torzsa P. The relationship between anxiety and diabetes. Orv Hetil. 

2021;162(31):1226-32. 

20. Lesiewska N, Kamińska A, Junik R, Michalewicz M, Myszkowski B, 

Borkowska A, Bieliński M. Affective Temperament and Glycemic Control–The 

Psychological Aspect of Obesity and Diabetes Mellitus. Diabetes, Metabolic 

Syndrome and Obesity: Targets and Therapy. 2021;14:4981. 

21. Vecsey-Nagy M, Szilveszter B, Kolossvary M, Boussoussou M, Vattay B, 

Gonda X, Rihmer Z, Merkely B, Maurovich-Horvat P, Nemcsik J. The 

association between accelerated vascular aging and cyclothymic affective 

temperament in women. J Psychosomat Res. 2021;145:6. 

22. Akiskal HS, Akiskal KK. In search of Aristotle: Temperament, human nature, 

melancholia, creativity and eminence. J Affect Disord. 2007;100(1):1-6. 

23. Dembińska-Krajewska D, Rybakowski J. [The Temperament Evaluation of 

Memphis, Pisa and San Diego Autoquestionnaire (TEMPS-A)--an important tool 

to study affective temperaments]. Psychiatr Pol. 2014;48(2):261-76. 

24. Akiskal HS, Akiskal KK, Haykal RF, Manning JS, Connor PD. TEMPS-A: 

progress towards validation of a self-rated clinical version of the Temperament 

Evaluation of the Memphis, Pisa, Paris, and San Diego Autoquestionnaire. J 

Affect Disord. 2005;85(1-2):3-16. 

25. H Vazquez G, Gonda X. Affective temperaments and mood disorders: A review 

of current knowledge. Current Psychiatry Reviews. 2013;9(1):21-32. 

26. Akiskal HS. The temperamental borders of affective disorders. Acta Psychiatrica 

Scandinavica. 1994;89:32-7. 

27. Fountoulakis KN, Gonda X, Koufaki I, Hyphantis T, Cloninger CR. The role of 

temperament in the etiopathogenesis of bipolar spectrum illness. Harvard review 

of psychiatry. 2016;24(1):36-52. 

28. Rovai L, Maremmani A, Rugani F, Bacciardi S, Pacini M, Dell’Osso L. Do 

Akiskal & Mallya’s affective temperaments belong to the domain of pathology 

or to that of normality. Eur Rev Med Pharmacol Sci. 2013;17(15):2065-79. 



49 
 

29. Szabo G, Fornaro M, Dome P, Varbiro S, Gonda X. A bitter pill to swallow? 

Impact of affective temperaments on treatment adherence: a systematic review 

and meta-analysis. Translational Psychiatry. 2022;12(1):360. 

30. Pasquale CD, Veroux M, Fornaro M, Sinagra N, Basile G, Gozzo C, Santini R, 

Costa A, Pistorio ML. Psychological perspective of medication adherence in 

transplantation. World Journal of Transplantation. 2016;6(4):736. 

31. Yamamoto T, Sakurai K, Watanabe M, Sakuma I, Kanahara N, Shiina A, 

Hasegawa T, Watanabe H, Iyo M, Ishibashi R. Cyclothymic Temperament is 

Associated with Poor Medication Adherence and Disordered Eating in Type 2 

Diabetes Patients: A Case–Control Study. Diabetes Ther. 2021;12(9):2611-24. 

32. Shamsi A, Yavarmanesh H, Harati H, Eiliaei S, Sadeghian M. The relationship 

between medication adherence and affective temperaments in patients with 

congestive heart failure. Psychiatria. 2021;17(3):115-20. 

33. Shamsi A, Khodaifar F, Arzaghi SM, Sarvghadi F, Ghazi A. Is there any 

relationship between medication compliance and affective temperaments in 

patients with type 2 diabetes? J Diabetes Metabolic Disord. 2014;13(1):96. 

34. Kamei K, Terao T, Katayama Y, Hoaki N. Affective temperaments and 

psychotropic adherence. J Affect Disord. 2013;150(3):1142-7. 

35. Fornaro M, De Berardis D, Iasevoli F, Pistorio ML, D'Angelo E, Mungo S, 

Martino M, Ventriglio A, Cattaneo CI, Favaretto E, Del Debbio A, Romano A, 

Ciampa G, Elassy M, Perugi G, De Pasquale C. Treatment adherence towards 

prescribed medications in bipolar-II acute depressed patients: Relationship with 

cyclothymic temperament and "therapeutic sensation seeking" in response 

towards subjective intolerance to pain. J Affect Disord. 2013;151(2):596-604. 

36. Buturak SV, Emel EB, Koçak OM. The effect of temperament on the treatment 

adherence of bipolar disorder type I. Nord J Psychiatry. 2016;70(3):176-82. 

37. Belvederi Murri M, Mamberto S, Briatore L, Mazzucchelli C, Amore M, 

Cordera R. The interplay between diabetes, depression and affective 

temperaments: A structural equation model. J Affect Disord. 2017;219:64-71. 

38. Bahrini L, Damak R, Cheour M. The role of the affective temperament in the 

treatment adherence in psychiatry. Pan African Medical Journal. 2015;25. 



50 
 

39. Schmidt L. Psychosocial consequences of infertility and treatment. Reproductive 

endocrinology and infertility: Integrating modern clinical and laboratory 

practice. 2010:93-100. 

40. Organization WH. Adherence to long-term therapies: evidence for action2003. 

41. Solmi M, Miola A, Croatto G, Pigato G, Favaro A, Fornaro M, Berk M, Smith 

L, Quevedo J, Maes M, Correll CU, Carvalho AF. How can we improve 

antidepressant adherence in the management of depression? A targeted review 

and 10 clinical recommendations. Brazilian Journal of Psychiatry. 

2021;43(2):189-202. 

42. Martin LR, Feig C, Maksoudian CR, Wysong K, Faasse K. A perspective on 

nonadherence to drug therapy: psychological barriers and strategies to overcome 

nonadherence. Patient Prefer Adherence. 2018:1527-35. 

43. Van Dooren FE, Nefs G, Schram MT, Verhey FR, Denollet J, Pouwer F. 

Depression and risk of mortality in people with diabetes mellitus: a systematic 

review and meta-analysis. PloS one. 2013;8(3):e57058. 

44. WHO. WHO fact sheet on infertility. LWW; 2021. p. e52. 

45. Sun H, Gong T-T, Jiang Y-T, Zhang S, Zhao Y-H, Wu Q-J. Global, regional, 

and national prevalence and disability-adjusted life-years for infertility in 195 

countries and territories, 1990–2017: results from a global burden of disease 

study, 2017. Aging (Albany NY). 2019;11(23):10952. 

46. Kushnir VA, Barad DH, Albertini DF, Darmon SK, Gleicher N. Systematic 

review of worldwide trends in assisted reproductive technology 2004–2013. 

Reproductive Biology and Endocrinology. 2017;15:1-9. 

47. Sharma R, Biedenharn KR, Fedor JM, Agarwal A. Lifestyle factors and 

reproductive health: taking control of your fertility. Reprod Biol Endocrinol. 

2013;11:66. 

48. Szkodziak F, Krzyżanowski J, Szkodziak P. Psychological aspects of 

infertility. A systematic review. J Int Med Res. 2020;48(6):300060520932403. 

49. EMMI. Az Emberi Erőforrások Minisztériuma egészségügyi szakmai irányelve 

az infertilitas és subfertilitas kivizsgálásáról és az asszisztált reprodukciós 

kezelésekről. Egészségügyi Közlöny. 2021;4:399-441. 



51 
 

50. Rooney KL, Domar AD. The impact of lifestyle behaviors on infertility 

treatment outcome. Current Opinion in Obstetrics and Gynecology. 

2014;26(3):181-5. 

51. Mahoney DE, Russell CL, Cheng AL. Medication adherence among women 

undergoing infertility treatment: A systematic review. International Journal of 

Women's Health and Reproduction Sciences. 2019;7(2):141-9. 

52. Huang J, Xie L, Lin J, Lu X, Song N, Cai R, Kuang Y. Adherence to healthy 

dietary patterns and outcomes of assisted reproduction: a systematic review and 

meta-analysis. Int J Food Sci Nutr. 2020;72(2):1-12. 

53. Haagen EC, Nelen W, Adang EM, Grol R, Hermens R, Kremer JAM. Guideline 

adherence is worth the effort: a cost-effectiveness analysis in intrauterine 

insemination care. Hum Reprod. 2013;28(2):357-66. 

54. Gameiro S, Boivin J, Peronace L, Verhaak CM. Why do patients discontinue 

fertility treatment? A systematic review of reasons and predictors of 

discontinuation in fertility treatment. Human Reproduction Update. 

2012;18(6):652-69. 

55. Gameiro S, Boivin J. An evidence-based approach to counseling for fertility 

treatment compliance. Fertility counseling: Clinical guide and case studies. 

2015:265-80. 

56. Gnoth C, Maxrath B, Skonieczny T, Friol K, Godehardt E, Tigges J. Final ART 

success rates: a 10 years survey. Hum Reprod. 2011;26(8):2239-46. 

57. Cousineau TM, Domar AD. Psychological impact of infertility. Best practice & 

research Clinical obstetrics & gynaecology. 2007;21(2):293-308. 

58. Boivin J, Gameiro S. Evolution of psychology and counseling in infertility. 

Fertility and Sterility. 2015;104(2):251-9. 

59. Borenstein M. Common Mistakes in Meta-Analysis: And How to Avoid Them: 

Biostat, Incorporated; 2019. 

60. Health NIo. Quality assessment tool for observational cohort and cross-sectional 

studies [Internet]. Bethesda (MD): American [cited 2017 Aug 27] Available 

from: https://www nhlbi nih gov/health-topics/study-quality-assessment-tools. 

2014. 



52 
 

61. Viechtbauer W. Conducting Meta-Analyses in R with the metafor Package. 

Journal of Statistical Software. 2010;36(3):1 - 48. 

62. Rózsa S, Rihmer A, Ko N, Gonda X, Szili I, Szádóczky E, Pestality P, Rihmer 

Z. [Affective temperaments: psychometric properties of the Hungarian TEMPS-

A]. Psychiatr Hung. 2006;21(2):147-60. 

63. Stimulation TEGGoO, Bosch E, Broer S, Griesinger G, Grynberg M, Humaidan 

P, Kolibianakis E, Kunicki M, La Marca A, Lainas G, Le Clef N, Massin N, 

Mastenbroek S, Polyzos N, Sunkara SK, Timeva T, Töyli M, Urbancsek J, 

Vermeulen N, Broekmans F. ESHRE guideline: ovarian stimulation for 

IVF/ICSI†. Human Reproduction Open. 2020;2020(2). 

64. van Loendersloot LL, van Wely M, Limpens J, Bossuyt PMM, Repping S, van 

der Veen F. Predictive factors in in vitro fertilization (IVF): a systematic review 

and meta-analysis. Human Reproduction Update. 2010;16(6):577-89. 

65. Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power analyses using G* 

Power 3.1: Tests for correlation and regression analyses. Behavior research 

methods. 2009;41(4):1149-60. 

66. Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self-care 

activities measure: results from 7 studies and a revised scale. Diabetes Care. 

2000;23(7):943-50. 

67. Fritz MS, MacKinnon DP. Required sample size to detect the mediated effect. 

Psychological science. 2007;18(3):233-9. 

68. Fornaro M, Novello S, Fusco A, Anastasia A, De Prisco M, Mondin AM, Mosca 

P, Iasevoli F, de Bartolomeis A. Clinical features associated with early drop-out 

among outpatients with unipolar and bipolar depression. J Psychiatr Res. 

2021;136:522-8. 

69. Szabo G, Szigeti F J, Sipos M, Varbiro S, Gonda X. Affective temperaments 

show stronger association with infertility treatment success compared to somatic 

factors, highlighting the role of personality focused interventions. Scientific 

Reports. 2023;13(1):21956. 

70. Szabo G, Szigeti F J, Sipos M, Varbiro S, Gonda X. Adherence to dietary 

recommendations mediates the effect of affective temperaments on infertility 

treatment outcomes. Scientific Reports. 2024;14(1):12544. 



53 
 

71. García S, Martínez-Cengotitabengoa M, López-Zurbano S, Zorrilla I, López P, 

Vieta E, González-Pinto A. Adherence to Antipsychotic Medication in Bipolar 

Disorder and Schizophrenic Patients: A Systematic Review. J Clin 

Psychopharmacol. 2016;36(4):355-71. 

72. Cheen MHH, Tan YZ, Oh LF, Wee HL, Thumboo J. Prevalence of and factors 

associated with primary medication non-adherence in chronic disease: A 

systematic review and meta-analysis. Int J Clin Pract. 2019;73(6):e13350. 

73. Krass I, Schieback P, Dhippayom T. Adherence to diabetes medication: a 

systematic review. Diabet Med. 2015;32(6):725-37. 

74. Solmi M, Zaninotto L, Toffanin T, Veronese N, Lin K, Stubbs B, Fornaro M, 

Correll CU. A comparative meta-analysis of TEMPS scores across mood 

disorder patients, their first-degree relatives, healthy controls, and other 

psychiatric disorders. J Affect Disord. 2016;196:32-46. 

75. Vo PT, Bogg T. Testing theory of planned behavior and neo-socioanalytic 

theory models of trait activity, industriousness, exercise social cognitions, 

exercise intentions, and physical activity in a representative US sample. Front 

Psychol. 2015;6:1114. 

76. Hampson SE. Personality processes: Mechanisms by which personality traits 

“get outside the skin”. Annual review of psychology. 2012;63:315-39. 

77. Rafael F, Rodrigues MD, Bellver J, Canelas-Pais M, Garrido N, Garcia-Velasco 

JA, Soares SR, Santos-Ribeiro S. The combined effect of BMI and age on ART 

outcomes. Hum Reprod. 2023. 

78. Bates Jr GW, Ginsburg ES. Early pregnancy loss in in vitro fertilization (IVF) is 

a positive predictor of subsequent IVF success. Fertility and sterility. 

2002;77(2):337-41. 

79. Purewal S, Chapman SCE, van den Akker OBA. A systematic review and meta-

analysis of lifestyle and body mass index predictors of successful assisted 

reproductive technologies. J Psychosom Obstet Gynaecol. 2019;40(1):2-18. 

80. Scumaci E, Marzola E, Abbate-Daga G, Pellegrini M, Ponzo V, Goitre I, Benso 

A, Broglio F, Belcastro S, Crespi C, D'Eusebio C, De Michieli F, Ghigo E, Bo S. 

Affective temperaments and obesity: Is there an association with binge eating 

episodes and multiple weight cycling? J Affect Disord. 2021;295:967-73. 



54 
 

81. Ozcan Dag Z, Alpua M, Isik Y, Buturak SV, Tulmac OB, Turkel Y. The 

evaluation of temperament and quality of life in patients with polycystic ovary 

syndrome. Gynecological Endocrinology. 2017;33(3):250-3. 

82. Nemcsik J, Vecsey-Nagy M, Szilveszter B, Kolossvary M, Karady J, Laszlo A, 

Korosi B, Nemcsik-Bencze Z, Gonda X, Merkely B, Rihmer Z, Maurovich-

Horvat P. Inverse association between hyperthymic affective temperament and 

coronary atherosclerosis: A coronary computed tomography angiography study. 

J Psychosomat Res. 2017;103:108-12. 

83. Murri MB, Mamberto S, Briatore L, Mazzucchelli C, Amore M, Cordera R. The 

interplay between diabetes, depression and affective temperaments: A structural 

equation model. J Affect Disord. 2017;219:64-71. 

84. Korosi B, Vecsey-Nagy M, Kolossvary M, Nemcsik-Bencze Z, Szilveszter B, 

Laszlo A, Batta D, Gonda X, Merkely B, Rihmer Z, Maurovich-Horvat P, Eorsi 

D, Torzsa P, Nemcsik J. Association between Cyclothymic Affective 

Temperament and Age of Onset of Hypertension. Int J Hypertens. 2019;2019:6. 

85. Korosi B, Batta D, Gonda X, Rihmer Z, Nemcsik-Bencze Z, Laszlo A, Vecsey-

Nagy M, Nemcsik J. Association between Irritable Affective Temperament and 

Nighttime Peripheral and Central Systolic Blood Pressure in Hypertension. 

Artery Res. 2019;25(1-2):41-7. 

86. Findikli E, Camkurt MA, Izci F, Yavuz YC, Findikli HA, Altun H, Dogan E. A 

Case-Control Study on the Affective Temperament Profiles, Anxiety and 

Depression Levels of Patients with Chronic Renal Failure. J Mood Disord. 

2016;6(3):133-9. 

87. Volgsten H, Ekselius L, Poromaa IS, Svanberg AS. Personality traits associated 

with depressive and anxiety disorders in infertile women and men undergoing in 

vitro fertilization treatment. Acta obstetricia et gynecologica Scandinavica. 

2010;89(1):27-34. 

88. Stenbæk DS, Toftager M, Hjordt LV, Jensen P, Holst K, Bryndorf T, Holland T, 

Bogstad J, Pinborg A, Hornnes P. Mental distress and personality in women 

undergoing GnRH agonist versus GnRH antagonist protocols for assisted 

reproductive technology. Hum Reprod. 2015;30(1):103-10. 



55 
 

89. Verhaak C, Smeenk J, Evers A, Minnen A, Kremer J, Kraaimaat F. Predicting 

emotional response to unsuccessful fertility treatment: a prospective study. 

Journal of behavioral medicine. 2005;28(2). 

90. Aimagambetova G, Issanov A, Terzic S, Bapayeva G, Ukybassova T, 

Baikoshkarova S, Aldiyarova A, Shauyen F, Terzic M. The effect of 

psychological distress on IVF outcomes: Reality or speculations? PLOS ONE. 

2020;15(12):e0242024. 

91. Chen L-T, Qu F, Zhang F-H, Wu Y-T, Xing L-F, Huang H-F. Maternal anxiety 

associated with <i>in vitro</i> fertilisation (IVF)/intracytoplasmic sperm 

injection (ICSI) outcomes and risk of difficult toddler temperament: A three-

year case-control study. J Obstet Gynaecol. 2017;37(7):965-9. 

92. Lesiewska N, Kamińska A, Junik R, Michalewicz M, Myszkowski B, 

Borkowska A, Bieliński M. Affective Temperament and Glycemic Control - The 

Psychological Aspect of Obesity and Diabetes Mellitus. Diabetes Metab Syndr 

Obes. 2021;14:4981-91. 

93. Zhou R, Cao Y-M, Liu D, Xiao J-S. Pregnancy or psychological outcomes of 

psychotherapy interventions for infertility: a meta-analysis. Front Psychol. 

2021;12:643395. 

94. Katyal N, Poulsen CM, Knudsen UB, Frederiksen Y. The association between 

psychosocial interventions and fertility treatment outcome: A systematic review 

and meta-analysis. European Journal of Obstetrics & Gynecology and 

Reproductive Biology. 2021;259:125-32. 

95. Hämmerli K, Znoj H, Barth J. The efficacy of psychological interventions for 

infertile patients: a meta-analysis examining mental health and pregnancy rate. 

Human reproduction update. 2009;15(3):279-95. 

96. Ha J-Y, Park H-J, Ban S-H. Efficacy of psychosocial interventions for 

pregnancy rates of infertile women undergoing in vitro fertilization: a systematic 

review and meta-analysis. Journal of Psychosomatic Obstetrics & Gynecology. 

2023;44(1):2142777. 

97. Frederiksen Y, Farver-Vestergaard I, Skovgård NG, Ingerslev HJ, Zachariae R. 

Efficacy of psychosocial interventions for psychological and pregnancy 



56 
 

outcomes in infertile women and men: a systematic review and meta-analysis. 

BMJ open. 2015;5(1):e006592. 

98. Dube L, Bright K, Hayden KA, Gordon JL. Efficacy of psychological 

interventions for mental health and pregnancy rates among individuals with 

infertility: a systematic review and meta-analysis. Human Reproduction Update. 

2023;29(1):71-94. 

99. Bian C, Cao J, Chen K, Xia X, Yu X. Effectiveness of psychological 

interventions on pregnancy rates in infertile women undergoing assisted 

reproductive technologies: a meta-analysis of randomised controlled trials. 

Biotechnology and Genetic Engineering Reviews. 2023:1-20. 

100. Del Pup L, Cagnacci A. IMPROVE lifestyle in polycystic ovary syndrome: a 

systematic strategy. Gynecol Endocrinol. 2021;37(10):875-8. 

 

  



57 
 

9. BIBLIOGRAPHY OF PUBLICATIONS 

Publications related to the thesis: 
• Szabo, G., Fornaro, M., Dome, P., Varbiro, S., & Gonda, X. A bitter pill to 

swallow? Impact of affective temperaments on treatment adherence: a 

systematic review and meta-analysis. Translational Psychiatry. 2022; 12(1):360.  

D1, IF: 6,8 

• Szabo, G., Szigeti F, J., Sipos, M., Varbiro, S., & Gonda, X. Affective 

temperaments show stronger association with infertility treatment success 

compared to somatic factors, highlighting the role of personality focused 

interventions. Scientific Reports. 2023; 13(1):21956.  

D1, IF: 3,8 

• Szabo, G., Szigeti F, J., Sipos, M., Varbiro, S., & Gonda, X. Adherence to 

dietary recommendations mediates the effect of affective temperaments on 

infertility treatment outcomes. Scientific Reports. 2024; 14(1):12544. 

D1, IF: 3,8 

• Szabo, G., Szita, B., Fornaro, M., Dome, P., Varbiro, S., & Gonda, X. A terápiás 

adherencia és a személyiség kapcsolata. Neuropsychopharmacologia 

Hungarica: a Magyar Pszichofarmakologiai Egyesulet Lapja= Official Journal 

of the Hungarian Association of Psychopharmacology. 2022; 24(2):69-77.  

• Szabo, G., Szigeti, J. F., Varbiro, S., & Gonda, X. A pszichés faktorok szerepe a 

meddőség kialakulásában és kezelésében. Neuropsychopharmacologia 

Hungarica: a Magyar Pszichofarmakologiai Egyesulet Lapja= Official Journal 

of the Hungarian Association of Psychopharmacology. 2023; 25(3):123-130.  

 

 

 

 

 

 

 

 



58 
 

Publications not related to the thesis: 
• Hargittay, C., Vörös, K., Eőry, A., Márkus, B., Szabó, G., Rihmer, Z., Gonda, 

X., & Torzsa, P. A cukorbetegség szövődményeinek összefüggése a depressziós 

és szorongásos tünetekkel. Orvosi Hetilap. 2023; 164(3):79-87.  

IF: 0,8 

• Szigeti F J, Sexty RE, Szabó G, Kazinczi C, Kéki Z, Sipos M, Ujma PP, Purebl 

G. The SCREENIVF Hungarian version is a valid and reliable measure 

accurately predicting possible depression in female infertility patients. Scientific 

Reports. 2024;14(1):12880. 

D1, IF: 3,8 

• Szigeti F J, Kazinczi C, Szabó G, Sipos M, Ujma PP, Purebl G. The clinical 

effectiveness of the Mind/Body Program for Infertility on wellbeing and assisted 

reproduction outcomes: a randomized controlled trial in search for active 

ingredients. Hum Reprod. 2024:deae119. 

D1, IF: 6,0 

• Hargittay C, Vörös K, Eőry A, László A, Márkus B, Szabó G, Tripolszky B, 

Rihmer Z, Gonda X, Torzsa P. The influence of cyclothymic and hyperthymic 

affective temperaments on glycemic control in patients with type 2 diabetes. 

Scientific Reports. 2025;15(1):5845. 

D1, IF: 3,8 

 

  



59 
 

10. ACKNOWLEDGEMENTS 
 

First, I would like to thank my supervisors, Dr. Xenia Gonda and Dr. Szabolcs Várbíró, 

without whom this thesis would not have been possible. I cannot be grateful enough to 

Dr. Xénia Gonda for all her help, professional and mental support, and trust in me, 

which made me believe that I could do anything, her late-night reply messages, the 

conference sessions we spent together, and her friendship. I thank Dr. Szabolcs Várbíró 

for starting me on this professional path, providing a stable clinical background for my 

work, and introducing me to Xenia. 

 

I want to thank all my co-authors and fellow PhD students with whom we worked. I am 

particularly grateful to Dr. Judit F. Szigeti, Dr. Vera Várhegyi, and Bernadett Szita for 

their friendship and help recruiting patients, extracting data, and writing articles. I am 

also grateful to Dr. Miklós Sipos and the Assisted Reproduction Center for hosting and 

supporting my research, and the patients who agreed to participate in the studies and 

completed the long questionnaires.  

 

I thank Dr. Judit Hetthéssy for persuading me to apply for the PhD program. Thank Dr. 

Mariann Török and the KMMCS working group for the supporting materials for writing 

this thesis. Thank the Institute of Behavioural Sciences for accepting me as an honorary 

4/2 programme member and allowing me to hold my progress reports and home defence 

there. 

 

I am grateful to my direct supervisors at work, Dr. Tamás Kurimay and Dániel Balázs 

Kiss, for upholding me in completing my doctoral studies and to my colleagues for 

always encouraging and supporting me, especially Gábor Mező, who could be asked to 

read and comment on my current work at any time. 

 

I would also like to thank my family, Linda and Janka, for their endless patience and 

support throughout completing my PhD.   

 


