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Abstract 35 

Study question: What are the characteristics of doctor-couple communication content during actual 36 

assisted reproductive technology (ART) visits?  37 

Summary answer: Physicians were mainly focused on providing biomedical information,. 38 

However, their communication content was very diverse, focusing also on socioemotional issues. 39 

Cwhile communication content from couples had a twofold focus on providing biomedical 40 

information and on positive talk. 41 

What is known already: Communication aspects in ART seem crucial for clinical decision-42 

making, retention in care and critical conversations with couples due to low treatment success rates. 43 

However, no studies have been carried out on the actual interaction between the doctor and the 44 

couple in this context.   45 

Study design, size, duration: An observational study involving 28 clinicians and 160 patients 46 

referred to eight Italian ART clinics during a one-year recruitment period. 47 

Participants/materials, setting, methods: ART visits at eight Italian clinics were videotaped. The 48 

visits were coded using the Roter Interaction Analysis System (RIAS), particularly focusing on: 49 

RIAS composite categories, verbal dominance, and patient-centeredness score. 50 

Main results and the role of chance: 85 visits were eligible for analysis (62% acceptance rate), 51 

involving 28 clinicians and 160 patients (75 couples). The average visit duration was 37±17.7 52 

minutes. The mean verbal dominance was 1.9±0.86 (range: 0.72‒5.74). Physicians mainly focused 53 

on providing biomedical information. Communication content from couples had a twofold focus on 54 

providing biomedical information and on positive talk. The mean of patient centeredness index 55 

(PCI) was 0.51 (SD= 0.28; range 0.08‒1.77); visits in which the doctor was a woman or the 56 

treatment indication was for heterologous fertilization showed higher PCI scores. Overall, females 57 

accounted for 67% of all patient talk. Taking this imbalance into account as expected frequencies 58 

for each composite category, males reported significantly more utterances in almost all the 59 

socioemotional categories.  60 
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Limitations, reasons for caution: The results are preliminary, observational and only regard Italy. 61 

Communication during visits may have been biased since the professionals who agreed to 62 

participate showed an interest in communication issues. Another limitation is a possible Hawthorne 63 

effect due to the fact that participants were aware of being videotaped.  64 

Wider implications of the findings: Our study showed that ART physicians mainly adopted an 65 

informative model of communication and a more disease-oriented approach. Findings revealed the 66 

complexity of communication content during ART consultations, given its triadic characteristic in 67 

which the third party is also a patient: clinicians should be aware of this complex aspect and about 68 

specific male and female perspectives to be taken into account. The results allow a deeper 69 

understanding of the complexity of doctor-patient communication during ART consultations and 70 

could be useful for training ART professionals. 71 

Study funding/conflicts of interest(s): This study was possible thanks to an unconditional grant 72 

from Ferring spa to the Department of Health Sciences, University of Milan. 73 

Trial registration number:  The study protocol was approved by University Ethical Board with the 74 

number 50/13.  75 

 76 

Keywords: Assisted Reproductive Technology, communication content, doctor-patient 77 

communication, verbal dominance, patient-centered score. 78 

79 

Page 4 of 52

http://humrep.oupjournals.org

Draft Manuscript Submitted to Human Reproduction for Peer Review



4 

 

Introduction 80 

Over recent decades, literature has underscored the importance of effective communication between 81 

doctors and patients as a central clinical function (Simpson et al., 1991). Good physician-patient 82 

communication includes effective relationship building, information gathering, understanding of the 83 

patient’s perspective, information giving, involvement in the decision making process, taking 84 

patients’ feelings, expectations and ideas into account (Lipkin, 1996; Matusitz & Spear, 2014; 85 

Stewart, 1995). Various studies have found that effective doctor–patient communication is 86 

associated with positive outcomes such as increased patient satisfaction and adherence, adjustment 87 

of expectations, self-regulation, and coping (Matusitz & Spear, 2014; Stewart, 1995).  88 

Assisted reproductive technology (ART) is a field in which treatment success rates are low, at 89 

around 30% per cycle (Ferraretti et al., 2013). Moreover, fertility treatment is known to be a source 90 

of stress for couples and may lead to discontinuation of treatment (Gameiro et al., 2012). 91 

Communication and relationship aspects could be crucial to clinical decision-making, retention in 92 

care and critical conversations with couples, such as delivering bad news. Some studies found that 93 

poor communication and relationships with ART healthcare professionals could be a cause of 94 

dissatisfaction for patients and one of the reasons why couples may stop treatment or change clinic 95 

(Gameiro et al., 2012; Leite et al. 2005; Malin et al., 2001). Reasons for discontinuation due to 96 

communication were: insufficient or poor explanations about fertility problems, poor management 97 

of psychological aspects (Gameiro et al., 2012), inadequate information provision and coordination 98 

of care (Haagen et al., 2008), lack of empathy and poor ability to handle psychological distress 99 

(Olivus et al., 2004), negative interactions with staff (Rajkhowa et al., 2006), and lack of patient-100 

centered care (van Empel et al., 2011). In a qualitative study, Dancet et al. (2011) found that 101 

infertile patients considered the most important aspects of “patient-centered infertility care” to be: 102 

staff attitudes and the relationship with staff, communication, patient involvement and privacy, and 103 

emotional support. 104 
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One aspect that makes communication particularly complex during ART visits is that the patient is 105 

the couple, which should be considered as a unit on the one hand, but on the other is comprised of 106 

two separate individuals with different reactions and opinions (Lalos, 1999; Leone et al., 2017). 107 

Literature on triadic medical consultation showed that triadic communication can be helpful but 108 

challenging (Laidsaar-Powell et al., 2013). However, to our knowledge, there are no studies 109 

exploring the role of the two members of the couple when they are both patients, as in the ART 110 

context.  111 

Until now, literature has focused principally on the psychological effects of infertility treatments on 112 

couples (Cousineau & Domar, 2007; Newton et al., 1990) or on their satisfaction with infertility 113 

treatments (Dancet et al., 2010; Groh & Wagner, 2005; Huppelschoten et al., 2013; Malin et al., 114 

2001), but little is known about how doctors manage actual ART conversations from a 115 

communication point of view. To our knowledge, the only one study exploring ART physicians 116 

communication in real-time evaluated physicians’ communicative behaviors observed by a 117 

researcher during consultation and associated them with patient’s satisfaction at the end of the visit 118 

(Leite et al., 2005).  119 

No studies are present in literature using video/audio recordings of actual ART consultations, 120 

although video is known to be the best way to study physician-patient communication and to 121 

understand what really happens during visits (Jordan & Henderson, 1995). 122 

As a part of a larger study on the associations between physician-patient communication, patient 123 

satisfaction and patient engagement in the ART context, this study aimed to explore communication 124 

characteristics during ART visits, describing the main communication content from doctors and 125 

couples through the Roter Interaction Analysis System (RIAS), a well validated and widely used 126 

doctor-patient communication coding system (Roter & Larson, 2002). In greater detail, this study 127 

aimed: 1) to describe the communication content of doctors and couples during ART visits and the 128 

role of some demographic and clinical variables on doctor-couples communication; 2) to explore 129 

differences between the communication content of male and female patients. 130 
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 131 

Materials and Methods 132 

Participants 133 

The study was conducted in eight Italian ART Centers in the north (Trento, Bologna, Genoa, Turin, 134 

Milan), center (Florence, two centers) and south (Catania) of Italy, through a convenience sample. 135 

Of these centers, three were part of public hospitals, three were private clinics and two were private 136 

clinics with a special arrangement with the public health system. All ART patients over 18 years old 137 

were eligible to participate in the study. Patients were excluded if they presented major psychiatric 138 

disorders in the clinician’s opinion or were unable to understand Italian. All ART physicians who 139 

agreed to participate were recruited.  140 

Data collection 141 

Patients were recruited during their visit to the ART centers. Before the consultation, patients were 142 

informed about the aim of the study by two researchers. Patients who agreed to participate signed 143 

an informed consent form and completed  a socio-demographic form. During the visit, the 144 

researcher turned on the video camera in the visiting room (avoiding the clinical examination area) 145 

and left the room. At the end of the visit, patients were asked to confirm their consent for the data to 146 

be used for research. The physicians signed an informed consent form too and completed a socio-147 

demographic form. The research project was approved by the Ethical Review Board of the 148 

University of Milan and by the Ethical Review Boards of the eight participating ART clinics 149 

 150 

Measurements 151 

Sociodemographic characteristics 152 

Patient age, level of education and relationship status were collected. Physician age and years of 153 

professional experience were also collected.  154 

 155 
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Clinical information 156 

Data on the cause of infertility, duration of infertility, number of previous treatments, prognosis and 157 

therapeutic plan were collected from medical records. The prognosis was summarized in a clinical 158 

judgment upon the success expectations of the treatment, according to couple age, infertility 159 

etiology, infertility duration, and the center specific success rate in similar situations. 160 

 161 

Doctor-patient communication during the visit 162 

The videotaped consultations were coded using the Roter Interaction Analysis System (RIAS) 163 

(Roter & Larson, 2002). The RIAS is a well validated and widely used coding system for 164 

categorizing verbal exchanges during physician-patient interaction.. Conceptually, communication 165 

categories can be broadly viewed as reflecting task-focused and socioemotional elements of medical 166 

exchange (Roter & Hall, 2006). Task-focused behaviors among physicians are defined as 167 

technically based skills used in problem solving that comprise the basis of the biomedical 168 

“expertness” acquired through professional medical education, while the socioemotional dimension 169 

o includes exchanges with explicit affective content related to the building of social and emotional 170 

relationships. The unit of analysis for RIAS coding is called “utterance” and is defined as a 171 

statement reflecting a complete thought or phrase, which may vary in length from a single word to a 172 

long sentence. The statements are assigned to mutually exhaustive and exclusive coding categories 173 

applied to all speakers. The system includes 37 common patient and clinician coding variables and a 174 

few unique patient and clinician codes. The categories were combined to create ten composite 175 

macro-categories each for the clinician and patients. Task-focused exchange includes categories 176 

aimed at data gathering (biomedical and lifestyle/psychosocial questions) and patient education and 177 

counseling (biomedical and lifestyle/psychosocial information), while socioemotional exchange 178 

includes categories aimed at relationship building (emotional, positive, negative, social talk), 179 

facilitation and patient activation, and orientation during the communication flow (procedural talk). 180 

Examples of the application of the RIAS macro-categories are given in Table I. 181 
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The following additional communication elements were derived from the videotape analysis: 1) 182 

duration of the visit, measured in minutes; 2) physician verbal dominance (number of physician 183 

statements divided by the number of patient statements); and 3) patient-centeredness index (PCI), 184 

which is a ratio of all codes relating to socioemotional and psychosocial elements of exchange 185 

divided by codes that further the biomedical agenda . A value greater than 1 indicates a more 186 

socioemotionally-centered encounter, and a value less than 1 indicates a more bio-medically-187 

centered encounter (Paasche-Orlow & Roter, 2003). 188 

Two trained coders (LB and SDN) coded the consultations half each using RIAS software. A 189 

random sample of 12% of the visits, evenly distributed between the two coders, were double coded 190 

by a third trained RIAS coder (DL), revealing an inter-rater agreement of 0.8 across the composite 191 

categories (range: 0.73-0.86).  192 

 193 

Data analysis 194 

Descriptive statistics were calculated for demographic and clinical characteristics, and for 195 

communication contents (RIAS macro-categories). Continuous and categorical data were showed as 196 

mean (standard deviation) and frequency (proportion) respectively. 197 

For continuous variables comparisons between two groups were performed using unpaired t-test. 198 

A one way ANOVA was used for comparison of continuous values between more than two groups. 199 

Chi-Squared test was used to evaluated differences between categorical variables. 200 

The magnitudes of the effect were quantified using the standardized mean difference effect size for 201 

within-subject designs (Cohen’s dz). If one of the two patients was found to dominate the verbal 202 

exchange, the observed distribution for each RIAS composite category was compared with the 203 

expected distribution using Chi-Squared tests, in order to evaluate whether the same dominance was 204 

observed for all the RIAS composite categories. 205 
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All statistical tests were two-sided. P values of 0.05 or less were considered statistically significant 206 

and were conducted using the SAS version 9.4 (SAS Institute, Cary, NC) and SPSS version 22 for 207 

Windows. 208 

 209 

Results 210 

Sample characteristics 211 

Out of 148 eligible ART consultations, a total of 92 were collectedcouples agreed to participate., of 212 

which s Seven consultations were excluded due to technical problems and 85 were eligible for 213 

analysis. The response rate was 62.2%. No differences were found between patients who agreed and 214 

those who refused to participate in terms of sociodemographic characteristics (see Supplementary 215 

Table I). 216 

A total of 28 gynecologists and 160 patients participated. . The majority of patients were couples 217 

(n=75, 88%). The demographic and clinical characteristics of the participants are shown in Table II. 218 

Out of the 85 visits collected, 49 were first visits and 36 were check-ups. None of the check-up 219 

visits involved a couple who had been videotaped during the first meeting.  220 

 221 

Communication content 222 

The average visit duration was 37 (SD= 17.7) minutes. In terms of the communication content, 223 

physicians accounted for 64% and patients for 36% of all consultation statements. The mean verbal 224 

dominance was 1.9 (SD=  0.86, range: 0.72‒5.74). Out of the consultations at which both male and 225 

female partners were present, females accounted for 67% of all patient talk.  226 

Physicians were found to be mainly focused on providing information about medical conditions and 227 

treatment (µ=223.5, SD=  134.2). However, over and beyond medical information, their 228 

communication content was very diversified, primarily involving socioemotional exchanges: 229 

emotional talk (µ=51.4, SD=  38.5) and positive talk (µ=36.3, SD=  24.8), facilitation (µ=49.9, SD= 230 
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45.9) and procedural talk (µ=46.1, SD=  64.2) (Figure 1). On the other hand, communication 231 

content among couples was found to have a twofold focus on providing biomedical information 232 

(µ=88.9, SD=  57.6) and on positive talk (µ=82.9, SD= 60.0) (Figure 2). 233 

The mean of PCI was 0.51 (SD=0.28; range 0.08‒1.77). PCI did not differ between first visits and 234 

check-up (t=0.59, p=0.56) (Figure 3), while it significantly differed by treatment advice (F=6.30, 235 

p<0.001) (Figure 4) and doctor’s gender (t=-3.15, p=0.002) (Figure 5). In particular, PCI was found 236 

to be significantly higher in those visits in which the treatment indication was for an heterologous 237 

fertilization (compared to all the other type of indications) and in the visits in which the doctor was 238 

a woman. 239 

 240 

Comparison between male and female talk 241 

The paired t-tests showed that females reported a significantly greater number of total utterances 242 

than males, with a large effect size (descriptive statistics showed that the female partners 243 

contributed for the 67%  of all patients talk, with a ratio of female/male All Talk of 2:1). . Moreover, 244 

female verbal exchanges were significantly higher in almost all the RIAS composite categories 245 

when compared to their male partners, with effect size ranging from small to moderate and 246 

moderate for some categories ‒Biomedical questions, Lifestyle/Psychosocial Information, 247 

Facilitation/Activation, Emotional Expression and Procedural Talk‒ and from moderate to large and 248 

large for others ‒Biomedical Information and Positive Talk‒ (Table III).   249 

As the t-tests showed female dominance in every RIAS category, Chi-squared tests were calculated 250 

using the observed frequencies of female and male All Talk (that is, 2:1) as expected frequencies. 251 

The results are shown in Table IV. With respect to the expected frequencies, females reported 252 

significantly more utterances in the following categories: Biomedical Information, Positive Talk and 253 

Procedural talk. Moreover, differences between female and male contribution to the visit according 254 

to the cause of infertility (female factor vs male factor  vs other factors) were evaluated. No 255 

statistically significant difference was found (Supplementary Table II). 256 
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 257 

Discussion 258 

Assisted reproductive medicine is a complex field not only from a biomedical point of view, but 259 

also for the ethical, psychological and legal implications; surprisingly, data on communication 260 

issues are poor (Grill, 2015; Leite at al., 2005). The presents study is one of the first studies on 261 

actual doctor-patient communicative behavior in ART consultations. . s Firstly, it is interesting to 262 

note that the ART patient response rate in our study was lower (62.2%) than the response rate in 263 

other medical contexts, such as emergency medicine, internal medicine, and family practice or 264 

infectious disease medicine (McCarthy et al., 2013; Paasche-Orlow & Roter, 2003; Borghi et al., 265 

2016). It would be interesting to explore whether this result is strictly related to the Italian context, 266 

where ART may still be considered taboo among patients today, or whether it would also be 267 

observed in other countries. 268 

As regards the first aim, as found in other studies (McCarthy et al., 2013; Roter et al., 1997), the 269 

results showed physician verbal dominance during the spoken exchange. The ratio of physician 270 

verbal dominance was even higher than in other studies (McCarthy et al., 2013; Paasche-Orlow & 271 

Roter, 2003). Roter et al. (1997) showed that the highest level of physician verbal dominance was 272 

evident in a specific pattern of communication, defined as “consumerist”. This pattern was 273 

characterized by the use of the physician as a consultant who answers questions and provides 274 

information, and corresponded to the informative model described by Emanuel & Emanuel (1992). 275 

Our findings showed that the most representative category for physicians was biomedical 276 

information provision, that, together with the quite low  patient centeredness index score 277 

(µ=0.51±0.28), revealed a more disorder-oriented approach of physicians during the visit, mainly 278 

focused on providing information and counseling. The PCI score is lower than in other contexts 279 

such as internal medicine and general practice (Helitzer et al., 2011; Cooper et al., 2003; Paasche-280 

Orlow & Roter, 2003), but is quite similar to the score observed by McCarthy et al. (2013) in the 281 
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emergency medicine context. . As hypothesized by McCarthy et al. (2013), it could be that also in a 282 

specific context like ART, where patients want to be assertive and prefer to play an active role in 283 

medical decisions and procedures (Dancet et al., 2011; Malin et al., 2001; Peddie et al., 2004; 284 

2005), being “patient centered” could imply a focus on the biomedical rather than on psychosocial 285 

and socioemotional issues.. However, the ART physicians in our study seemed able to make room 286 

for socioemotional aspects during the visit too, balancing their talk among other RIAS categories: 287 

emotional talk, positive talk, facilitation and procedural talk. Some authors underscored that ART 288 

clinicians feel they are unprepared when it comes to addressing patients’ emotions, needs and 289 

preferences (Aarts et al., 2011; Huppelschoten et al., 2013) and although they often have to deliver 290 

bad news, little research has been carried out into ways to improve communication (Grill, 2015).  291 

Our data revealed the influence of some demographic and clinical variables on the Patient 292 

Centredness Index. In particular, the visits in which the treatment indication was for an 293 

heterologous fertilization were those more patient-centered. This did not apply however to the visits 294 

in which the indication was ending treatment. It could be that the clinicians felt the visits in which 295 

the treatment indication was for an heterologous fertilization as more delicate, using more socio-296 

emotional RIAS categories as a consequences. Finally, consistently with literature (Roter et al., 297 

2002), our data showed that female clinicians  were more patient centred than males.  298 

Providing biomedical information is the most representative category for patients too. Interestingly, 299 

positive talk (agreement, approvals, compliments, laughter and jokes) is the second most 300 

representative category for patients. This data could be consistent with the “consumerist” pattern of 301 

communication described by Roter et al. (1997), where a high level of patient positive talk was 302 

considered as a response to the information provided by the physician. We can suppose that patient 303 

positive talk may also reveal a need to feel comfortable during the consultation by seeking the 304 

doctor’s approval and/or by joking. In a context in which it has been found that the psychological 305 

impact of infertility is comparable to breast cancer and other serious medical conditions (Domar et 306 

al., 1993), we can hypothesize that the use of jokes and laughter during the visit could have a sort of 307 
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“defensive” function for couples, as if the emotional burden of the visit were minimized by 308 

laughter.  309 

As to the differences between the communication content of male and female patients, our findings 310 

showed that women reported a greater number of utterances in almost all RIAS composite 311 

categories, regardless the cause of infertility. In greater detail, females reported significantly more 312 

utterances than expected in: biomedical information, positive talk and procedural talk. This result 313 

should not be considered surprising, considering that all the physicians were gynecologists, used to 314 

interacting with female patients, and considering that women have the burden of being required to 315 

undergo the majority of the treatments. Nonetheless, in a context in which the patient is the couple, 316 

which should be considered as two separate individuals (Lalos, 1999; Leone et al., 2017), the real 317 

patient seems to remain the woman while men are left (or put themselves) aside. Literature 318 

(Hjelmstedt et al., 1999; Wright et al., 1991) showed the existence of gender differences in 319 

psychological reactions to infertility. In greater detail, it seems that women reacted more strongly to 320 

their infertility than men, showing higher psychological distress (such as anxiety, depression, etc.). 321 

It is possible that female dominance during ART visits reflects these psychological gender 322 

differences, in the sense that a more stressed and anxious patient may have a stronger need to 323 

maintain control of the visit. This gender difference could also explain the finding that positive 324 

categories were particularly used by women: women might feel a stronger need to minimize the 325 

emotional burden of the visit, as we have previously suggested. Further research should better 326 

explore the role of the male patient during the ART visit. Literature shows that during triadic 327 

medical consultations partners may assume a variety of roles (from emotional to informative 328 

support) (Laidsaar-Powell et al., 2013). It could be interesting to understand whether male patients 329 

at the ART visit take on (or are considered to have) a role as a companion or whether they are also 330 

seen as patients, as should be the case.  331 

In conclusion, results allow a deeper understanding ofshowed the complexity of doctor-patient 332 

communication during ART consultations, given also to their triadic characteristic. Clinicians 333 
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should be trained to manage these complex aspects and to take into account male and female 334 

patients perspectives.  335 

 336 

Limitations 337 

This study has some limitations: the results are preliminary, and observational and only regard Italy. 338 

It would be useful to repeat it in other countries. Communication during the visit may have been 339 

biased as the professionals who agreed to participate showed an interest in communication issues. 340 

Another limitation is represented by a possible Hawthorne effect due to the fact that participants 341 

were aware of being videotaped. This limitation could not be avoided for ethical reasons, but 342 

previous studies found that recording visits does not significantly alter physician behavior (Jordan 343 

& Henderson, 1995).  344 

Despite its limitations, this is one of the first studies on actual doctor-patient communicative 345 

behavior during ART consultations. Moreover, the study is not based on self-reporting or self-346 

perception of communication styles, but instead applies the RIAS as a method of data analysis, a 347 

validated cross-cultural method (Roter & Larson, 2002).  348 

 349 

Future directions 350 

The present work is a starting point about the theme of communicational aspects in ART visits. 351 

Results of the present study could be a call for more in depth research to come to an increased 352 

understanding in this topic. It arose several questions that suggest as next perspectives the 353 

investigation of several areas, the The most relevant areas for future research appearing to be: the 354 

function of the use of positive talk by ART patients; the relationship between the PCI and patient 355 

satisfaction; the educational needs of ART clinicians regarding communication skills in order to 356 

develop specific communication training; the role of the male patient during the ART visit,  in order 357 

to develop specific strategies to support clinicians in optimizing triadic consultations involving two 358 

patients. Moreover, a qualitative study could better explore why clinicians were more patient 359 
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centred in visit in which the indication treatment was an heterologous fertilization. Finally, further 360 

research should be done to better understand which communicational style could best meet patient 361 

needs during ART visits in order to engage them in the care process.  362 
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Abstract 35 

Study question: What are the characteristics of doctor-couple communication content during actual 36 

assisted reproductive technology (ART) visits?  37 

Summary answer: Physicians were mainly focused on providing biomedical information, while 38 

communication content from couples had a twofold focus on providing biomedical information and 39 

on positive talk. 40 

What is known already: Communication aspects in ART seem crucial for clinical decision-41 

making, retention in care and critical conversations with couples due to low treatment success rates. 42 

However, no studies have been carried out on the actual interaction between the doctor and the 43 

couple in this context.   44 

Study design, size, duration: An observational study involving 28 clinicians and 160 patients 45 

referred to eight Italian ART clinics during a one-year recruitment period. 46 

Participants/materials, setting, methods: ART visits at eight Italian clinics were videotaped. The 47 

visits were coded using the Roter Interaction Analysis System (RIAS), particularly focusing on: 48 

RIAS composite categories, verbal dominance, and patient-centeredness score. 49 

Main results and the role of chance: 85 visits were eligible for analysis (62% acceptance rate), 50 

involving 28 clinicians and 160 patients (75 couples). The average visit duration was 37±17.7 51 

minutes. The mean verbal dominance was 1.9±0.86 (range: 0.72‒5.74). Physicians mainly focused 52 

on providing biomedical information. Communication content from couples had a twofold focus on 53 

providing biomedical information and on positive talk. The mean of patient centeredness index 54 

(PCI) was 0.51 (SD= 0.28; range 0.08‒1.77); visits in which the doctor was a woman or the 55 

treatment indication was for heterologous fertilization showed higher PCI scores. Overall, females 56 

accounted for 67% of all patient talk. Taking this imbalance into account as expected frequencies 57 

for each composite category, males reported significantly more utterances in almost all the 58 

socioemotional categories.  59 
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Limitations, reasons for caution: The results are preliminary, observational and only regard Italy. 60 

Communication during visits may have been biased since the professionals who agreed to 61 

participate showed an interest in communication issues. Another limitation is a possible Hawthorne 62 

effect due to the fact that participants were aware of being videotaped.  63 

Wider implications of the findings: Our study showed that ART physicians mainly adopted an 64 

informative model of communication and a more disease-oriented approach. Findings revealed the 65 

complexity of communication content during ART consultations, given its triadic characteristic in 66 

which the third party is also a patient: clinicians should be aware of this complex aspect and about 67 

specific male and female perspectives to be taken into account. The results could be useful for 68 

training ART professionals. 69 

Study funding/conflicts of interest(s): This study was possible thanks to an unconditional grant 70 

from Ferring spa to the Department of Health Sciences, University of Milan. 71 

Trial registration number:  The study protocol was approved by University Ethical Board with the 72 

number 50/13.  73 

 74 

Keywords: Assisted Reproductive Technology, communication content, doctor-patient 75 

communication, verbal dominance, patient-centered score. 76 

77 
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Introduction 78 

Over recent decades, literature has underscored the importance of effective communication between 79 

doctors and patients as a central clinical function (Simpson et al., 1991). Good physician-patient 80 

communication includes effective relationship building, information gathering, understanding of the 81 

patient’s perspective, information giving, involvement in the decision making process, taking 82 

patients’ feelings, expectations and ideas into account (Lipkin, 1996; Matusitz & Spear, 2014; 83 

Stewart, 1995). Various studies have found that effective doctor–patient communication is 84 

associated with positive outcomes such as increased patient satisfaction and adherence, adjustment 85 

of expectations, self-regulation, and coping (Matusitz & Spear, 2014; Stewart, 1995).  86 

Assisted reproductive technology (ART) is a field in which treatment success rates are low, at 87 

around 30% per cycle (Ferraretti et al., 2013). Moreover, fertility treatment is known to be a source 88 

of stress for couples and may lead to discontinuation of treatment (Gameiro et al., 2012). 89 

Communication and relationship aspects could be crucial to clinical decision-making, retention in 90 

care and critical conversations with couples, such as delivering bad news. Some studies found that 91 

poor communication and relationships with ART healthcare professionals could be a cause of 92 

dissatisfaction for patients and one of the reasons why couples may stop treatment or change clinic 93 

(Gameiro et al., 2012; Leite et al. 2005; Malin et al., 2001). Reasons for discontinuation due to 94 

communication were: insufficient or poor explanations about fertility problems, poor management 95 

of psychological aspects (Gameiro et al., 2012), inadequate information provision and coordination 96 

of care (Haagen et al., 2008), lack of empathy and poor ability to handle psychological distress 97 

(Olivus et al., 2004), negative interactions with staff (Rajkhowa et al., 2006), and lack of patient-98 

centered care (van Empel et al., 2011). In a qualitative study, Dancet et al. (2011) found that 99 

infertile patients considered the most important aspects of “patient-centered infertility care” to be: 100 

staff attitudes and the relationship with staff, communication, patient involvement and privacy, and 101 

emotional support. 102 
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One aspect that makes communication particularly complex during ART visits is that the patient is 103 

the couple, which should be considered as a unit on the one hand, but on the other is comprised of 104 

two separate individuals with different reactions and opinions (Lalos, 1999; Leone et al., 2017). 105 

Literature on triadic medical consultation showed that triadic communication can be helpful but 106 

challenging (Laidsaar-Powell et al., 2013). However, to our knowledge, there are no studies 107 

exploring the role of the two members of the couple when they are both patients, as in the ART 108 

context.  109 

Until now, literature has focused principally on the psychological effects of infertility treatments on 110 

couples (Cousineau & Domar, 2007; Newton et al., 1990) or on their satisfaction with infertility 111 

treatments (Dancet et al., 2010; Groh & Wagner, 2005; Huppelschoten et al., 2013; Malin et al., 112 

2001), but little is known about how doctors manage actual ART conversations from a 113 

communication point of view. To our knowledge, the only one study exploring ART physicians 114 

communication in real-time evaluated physicians’ communicative behaviors observed by a 115 

researcher during consultation and associated them with patient’s satisfaction at the end of the visit 116 

(Leite et al., 2005).  117 

No studies are present in literature using video/audio recordings of actual ART consultations, 118 

although video is known to be the best way to study physician-patient communication and to 119 

understand what really happens during visits (Jordan & Henderson, 1995). 120 

As a part of a larger study on the associations between physician-patient communication, patient 121 

satisfaction and patient engagement in the ART context, this study aimed to explore communication 122 

characteristics during ART visits, describing the main communication content from doctors and 123 

couples through the Roter Interaction Analysis System (RIAS), a well validated and widely used 124 

doctor-patient communication coding system (Roter & Larson, 2002). In greater detail, this study 125 

aimed: 1) to describe the communication content of doctors and couples during ART visits and the 126 

role of some demographic and clinical variables on doctor-couples communication; 2) to explore 127 

differences between the communication content of male and female patients. 128 
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 129 

Materials and Methods 130 

Participants 131 

The study was conducted in eight Italian ART Centers in the north (Trento, Bologna, Genoa, Turin, 132 

Milan), center (Florence, two centers) and south (Catania) of Italy, through a convenience sample. 133 

Of these centers, three were part of public hospitals, three were private clinics and two were private 134 

clinics with a special arrangement with the public health system. All ART patients over 18 years old 135 

were eligible to participate in the study. Patients were excluded if they presented major psychiatric 136 

disorders in the clinician’s opinion or were unable to understand Italian. All ART physicians who 137 

agreed to participate were recruited.  138 

Data collection 139 

Patients were recruited during their visit to the ART centers. Before the consultation, patients were 140 

informed about the aim of the study by two researchers. Patients who agreed to participate signed 141 

an informed consent form and completed  a socio-demographic form. During the visit, the 142 

researcher turned on the video camera in the visiting room (avoiding the clinical examination area) 143 

and left the room. At the end of the visit, patients were asked to confirm their consent for the data to 144 

be used for research. The physicians signed an informed consent form too and completed a socio-145 

demographic form. The research project was approved by the Ethical Review Board of the 146 

University of Milan and by the Ethical Review Boards of the eight participating ART clinics 147 

 148 

Measurements 149 

Sociodemographic characteristics 150 

Patient age, level of education and relationship status were collected. Physician age and years of 151 

professional experience were also collected.  152 

 153 
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Clinical information 154 

Data on the cause of infertility, duration of infertility, number of previous treatments, prognosis and 155 

therapeutic plan were collected from medical records. The prognosis was summarized in a clinical 156 

judgment upon the success expectations of the treatment, according to couple age, infertility 157 

etiology, infertility duration, and the center specific success rate in similar situations. 158 

 159 

Doctor-patient communication during the visit 160 

The videotaped consultations were coded using the Roter Interaction Analysis System (RIAS) 161 

(Roter & Larson, 2002). The RIAS is a well validated and widely used coding system for 162 

categorizing verbal exchanges during physician-patient interaction.. Conceptually, communication 163 

categories can be broadly viewed as reflecting task-focused and socioemotional elements of medical 164 

exchange (Roter & Hall, 2006). Task-focused behaviors among physicians are defined as 165 

technically based skills used in problem solving that comprise the basis of the biomedical 166 

“expertness” acquired through professional medical education, while the socioemotional dimension 167 

o includes exchanges with explicit affective content related to the building of social and emotional 168 

relationships. The unit of analysis for RIAS coding is called “utterance” and is defined as a 169 

statement reflecting a complete thought or phrase, which may vary in length from a single word to a 170 

long sentence. The statements are assigned to mutually exhaustive and exclusive coding categories 171 

applied to all speakers. The system includes 37 common patient and clinician coding variables and a 172 

few unique patient and clinician codes. The categories were combined to create ten composite 173 

macro-categories each for the clinician and patients. Task-focused exchange includes categories 174 

aimed at data gathering (biomedical and lifestyle/psychosocial questions) and patient education and 175 

counseling (biomedical and lifestyle/psychosocial information), while socioemotional exchange 176 

includes categories aimed at relationship building (emotional, positive, negative, social talk), 177 

facilitation and patient activation, and orientation during the communication flow (procedural talk). 178 

Examples of the application of the RIAS macro-categories are given in Table I. 179 

Page 27 of 52

http://humrep.oupjournals.org

Draft Manuscript Submitted to Human Reproduction for Peer Review



8 

 

The following additional communication elements were derived from the videotape analysis: 1) 180 

duration of the visit, measured in minutes; 2) physician verbal dominance (number of physician 181 

statements divided by the number of patient statements); and 3) patient-centeredness index (PCI), 182 

which is a ratio of all codes relating to socioemotional and psychosocial elements of exchange 183 

divided by codes that further the biomedical agenda . A value greater than 1 indicates a more 184 

socioemotionally-centered encounter, and a value less than 1 indicates a more bio-medically-185 

centered encounter (Paasche-Orlow & Roter, 2003). 186 

Two trained coders (LB and SDN) coded the consultations half each using RIAS software. A 187 

random sample of 12% of the visits, evenly distributed between the two coders, were double coded 188 

by a third trained RIAS coder (DL), revealing an inter-rater agreement of 0.8 across the composite 189 

categories (range: 0.73-0.86).  190 

 191 

Data analysis 192 

Descriptive statistics were calculated for demographic and clinical characteristics, and for 193 

communication contents (RIAS macro-categories). Continuous and categorical data were showed as 194 

mean (standard deviation) and frequency (proportion) respectively. 195 

For continuous variables comparisons between two groups were performed using unpaired t-test. 196 

A one way ANOVA was used for comparison of continuous values between more than two groups. 197 

Chi-Squared test was used to evaluated differences between categorical variables. 198 

The magnitudes of the effect were quantified using the standardized mean difference effect size for 199 

within-subject designs (Cohen’s dz). If one of the two patients was found to dominate the verbal 200 

exchange, the observed distribution for each RIAS composite category was compared with the 201 

expected distribution using Chi-Squared tests, in order to evaluate whether the same dominance was 202 

observed for all the RIAS composite categories. 203 
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All statistical tests were two-sided. P values of 0.05 or less were considered statistically significant 204 

and were conducted using the SAS version 9.4 (SAS Institute, Cary, NC) and SPSS version 22 for 205 

Windows. 206 

 207 

Results 208 

Sample characteristics 209 

Out of 148 eligible ART consultations, a total of 92 couples agreed to participate. Seven 210 

consultations were excluded due to technical problems and 85 were eligible for analysis. The 211 

response rate was 62.2%. No differences were found between patients who agreed and those who 212 

refused to participate in terms of sociodemographic characteristics (see Supplementary Table I). 213 

A total of 28 gynecologists and 160 patients participated. . The majority of patients were couples 214 

(n=75, 88%). The demographic and clinical characteristics of the participants are shown in Table II. 215 

Out of the 85 visits collected, 49 were first visits and 36 were check-ups. None of the check-up 216 

visits involved a couple who had been videotaped during the first meeting.  217 

 218 

Communication content 219 

The average visit duration was 37 (SD= 17.7) minutes. In terms of the communication content, 220 

physicians accounted for 64% and patients for 36% of all consultation statements. The mean verbal 221 

dominance was 1.9 (SD=  0.86, range: 0.72‒5.74). Out of the consultations at which both male and 222 

female partners were present, females accounted for 67% of all patient talk.  223 

Physicians were found to be mainly focused on providing information about medical conditions and 224 

treatment (µ=223.5, SD=  134.2). However, over and beyond medical information, their 225 

communication content was very diversified, primarily involving socioemotional exchanges: 226 

emotional talk (µ=51.4, SD=  38.5) and positive talk (µ=36.3, SD=  24.8), facilitation (µ=49.9, SD= 227 

45.9) and procedural talk (µ=46.1, SD=  64.2) (Figure 1). On the other hand, communication 228 
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content among couples was found to have a twofold focus on providing biomedical information 229 

(µ=88.9, SD=  57.6) and on positive talk (µ=82.9, SD= 60.0) (Figure 2). 230 

The mean of PCI was 0.51 (SD=0.28; range 0.08‒1.77). PCI did not differ between first visits and 231 

check-up (t=0.59, p=0.56) (Figure 3), while it significantly differed by treatment advice (F=6.30, 232 

p<0.001) (Figure 4) and doctor’s gender (t=-3.15, p=0.002) (Figure 5). In particular, PCI was found 233 

to be significantly higher in those visits in which the treatment indication was for an heterologous 234 

fertilization (compared to all the other type of indications) and in the visits in which the doctor was 235 

a woman. 236 

 237 

Comparison between male and female talk 238 

The paired t-tests showed that females reported a significantly greater number of total utterances 239 

than males, with a large effect size (descriptive statistics showed that the female partners 240 

contributed for the 67%  of all patients talk, with a ratio of female/male All Talk of 2:1). . Moreover, 241 

female verbal exchanges were significantly higher in almost all the RIAS composite categories 242 

when compared to their male partners, with effect size ranging from small to moderate and 243 

moderate for some categories ‒Biomedical questions, Lifestyle/Psychosocial Information, 244 

Facilitation/Activation, Emotional Expression and Procedural Talk‒ and from moderate to large and 245 

large for others ‒Biomedical Information and Positive Talk‒ (Table III).   246 

As the t-tests showed female dominance in every RIAS category, Chi-squared tests were calculated 247 

using the observed frequencies of female and male All Talk (that is, 2:1) as expected frequencies. 248 

The results are shown in Table IV. With respect to the expected frequencies, females reported 249 

significantly more utterances in the following categories: Biomedical Information, Positive Talk and 250 

Procedural talk. Moreover, differences between female and male contribution to the visit according 251 

to the cause of infertility (female factor vs male factor  vs other factors) were evaluated. No 252 

statistically significant difference was found (Supplementary Table II). 253 

 254 
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Discussion 255 

Assisted reproductive medicine is a complex field not only from a biomedical point of view, but 256 

also for the ethical, psychological and legal implications; surprisingly, data on communication 257 

issues are poor (Grill, 2015; Leite at al., 2005). The present study is one of the first studies on actual 258 

doctor-patient communicative behavior in ART consultations. . s Firstly, it is interesting to note that 259 

the ART patient response rate in our study was lower (62.2%) than the response rate in other 260 

medical contexts, such as emergency medicine, internal medicine, and family practice or infectious 261 

disease medicine (McCarthy et al., 2013; Paasche-Orlow & Roter, 2003; Borghi et al., 2016). It 262 

would be interesting to explore whether this result is strictly related to the Italian context, where 263 

ART may still be considered taboo among patients today, or whether it would also be observed in 264 

other countries. 265 

As regards the first aim, as found in other studies (McCarthy et al., 2013; Roter et al., 1997), the 266 

results showed physician verbal dominance during the spoken exchange. The ratio of physician 267 

verbal dominance was even higher than in other studies (McCarthy et al., 2013; Paasche-Orlow & 268 

Roter, 2003). Roter et al. (1997) showed that the highest level of physician verbal dominance was 269 

evident in a specific pattern of communication, defined as “consumerist”. This pattern was 270 

characterized by the use of the physician as a consultant who answers questions and provides 271 

information, and corresponded to the informative model described by Emanuel & Emanuel (1992). 272 

Our findings showed that the most representative category for physicians was biomedical 273 

information provision, that, together with the quite low  patient centeredness index score 274 

(µ=0.51±0.28), revealed a more disorder-oriented approach of physicians during the visit, mainly 275 

focused on providing information and counseling. The PCI score is lower than in other contexts 276 

such as internal medicine and general practice (Helitzer et al., 2011; Cooper et al., 2003; Paasche-277 

Orlow & Roter, 2003), but is quite similar to the score observed by McCarthy et al. (2013) in the 278 

emergency medicine context. . As hypothesized by McCarthy et al. (2013), it could be that also in a 279 
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specific context like ART, where patients want to be assertive and prefer to play an active role in 280 

medical decisions and procedures (Dancet et al., 2011; Malin et al., 2001; Peddie et al., 2004; 281 

2005), being “patient centered” could imply a focus on the biomedical rather than on psychosocial 282 

and socioemotional issues.. However, the ART physicians in our study seemed able to make room 283 

for socioemotional aspects during the visit too, balancing their talk among other RIAS categories: 284 

emotional talk, positive talk, facilitation and procedural talk. Some authors underscored that ART 285 

clinicians feel they are unprepared when it comes to addressing patients’ emotions, needs and 286 

preferences (Aarts et al., 2011; Huppelschoten et al., 2013) and although they often have to deliver 287 

bad news, little research has been carried out into ways to improve communication (Grill, 2015).  288 

Our data revealed the influence of some demographic and clinical variables on the Patient 289 

Centredness Index. In particular, the visits in which the treatment indication was for an 290 

heterologous fertilization were those more patient-centered. This did not apply however to the visits 291 

in which the indication was ending treatment. It could be that the clinicians felt the visits in which 292 

the treatment indication was for an heterologous fertilization as more delicate, using more socio-293 

emotional RIAS categories as a consequences. Finally, consistently with literature (Roter et al., 294 

2002), our data showed that female clinicians  were more patient centred than males.  295 

Providing biomedical information is the most representative category for patients too. Interestingly, 296 

positive talk (agreement, approvals, compliments, laughter and jokes) is the second most 297 

representative category for patients. This data could be consistent with the “consumerist” pattern of 298 

communication described by Roter et al. (1997), where a high level of patient positive talk was 299 

considered as a response to the information provided by the physician. We can suppose that patient 300 

positive talk may also reveal a need to feel comfortable during the consultation by seeking the 301 

doctor’s approval and/or by joking. In a context in which it has been found that the psychological 302 

impact of infertility is comparable to breast cancer and other serious medical conditions (Domar et 303 

al., 1993), we can hypothesize that the use of jokes and laughter during the visit could have a sort of 304 
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“defensive” function for couples, as if the emotional burden of the visit were minimized by 305 

laughter.  306 

As to the differences between the communication content of male and female patients, our findings 307 

showed that women reported a greater number of utterances in almost all RIAS composite 308 

categories, regardless the cause of infertility. In greater detail, females reported significantly more 309 

utterances than expected in: biomedical information, positive talk and procedural talk. This result 310 

should not be considered surprising, considering that all the physicians were gynecologists, used to 311 

interacting with female patients, and considering that women have the burden of being required to 312 

undergo the majority of the treatments. Nonetheless, in a context in which the patient is the couple, 313 

which should be considered as two separate individuals (Lalos, 1999; Leone et al., 2017), the real 314 

patient seems to remain the woman while men are left (or put themselves) aside. Literature 315 

(Hjelmstedt et al., 1999; Wright et al., 1991) showed the existence of gender differences in 316 

psychological reactions to infertility. In greater detail, it seems that women reacted more strongly to 317 

their infertility than men, showing higher psychological distress (such as anxiety, depression, etc.). 318 

It is possible that female dominance during ART visits reflects these psychological gender 319 

differences, in the sense that a more stressed and anxious patient may have a stronger need to 320 

maintain control of the visit. This gender difference could also explain the finding that positive 321 

categories were particularly used by women: women might feel a stronger need to minimize the 322 

emotional burden of the visit, as we have previously suggested. Further research should better 323 

explore the role of the male patient during the ART visit. Literature shows that during triadic 324 

medical consultations partners may assume a variety of roles (from emotional to informative 325 

support) (Laidsaar-Powell et al., 2013). It could be interesting to understand whether male patients 326 

at the ART visit take on (or are considered to have) a role as a companion or whether they are also 327 

seen as patients, as should be the case.  328 
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In conclusion, results showed the complexity of doctor-patient communication during ART 329 

consultations, given also to their triadic characteristic. Clinicians should be trained to manage these 330 

complex aspects and to take into account male and female patients perspectives.  331 

 332 

Limitations 333 

This study has some limitations: the results are preliminary, observational and only regard Italy. It 334 

would be useful to repeat it in other countries. Communication during the visit may have been 335 

biased as the professionals who agreed to participate showed an interest in communication issues. 336 

Another limitation is represented by a possible Hawthorne effect due to the fact that participants 337 

were aware of being videotaped. This limitation could not be avoided for ethical reasons, but 338 

previous studies found that recording visits does not significantly alter physician behavior (Jordan 339 

& Henderson, 1995).  340 

Despite its limitations, this is one of the first studies on actual doctor-patient communicative 341 

behavior during ART consultations. Moreover, the study is not based on self-reporting or self-342 

perception of communication styles, but instead applies the RIAS as a method of data analysis, a 343 

validated cross-cultural method (Roter & Larson, 2002).  344 

 345 

Future directions 346 

The present work is a starting point about the theme of communicational aspects in ART visits. 347 

Results of the present study could be a call for more in depth research to come to an increased 348 

understanding in this topic. The most relevant areas for future research appear to be: the function of 349 

the use of positive talk by ART patients; the relationship between the PCI and patient satisfaction; 350 

the educational needs of ART clinicians regarding communication skills in order to develop specific 351 

communication training; the role of the male patient during the ART visit,  in order to develop 352 

specific strategies to support clinicians in optimizing triadic consultations involving two patients. 353 

Moreover, a qualitative study could better explore why clinicians were more patient centred in visit 354 
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in which the indication treatment was an heterologous fertilization. Finally, further research should 355 

be done to better understand which communicational style could best meet patient needs during 356 

ART visits in order to engage them in the care process.  357 
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Table I. Examples of the application of the Roter Interaction Analysis System (RIAS) to the 

ART visits 

 

RIAS composite categories Excerpts from the visits 

Biomedical Questions  

Questions on medical condition and 

treatment/procedures 

 

“How long have you been trying to get pregnant?” 

(Physician) 

 “Do I have to take the folic acid?” (Patient) 

Lifestyle/Psychosocial Questions 

Questions on psychosocial and 

lifestyle issues 

 

“Are you anxious about the ART treatments?” 

(Physician) 

“Do you think we should change our eating 

habits?” (Patient)  

Biomedical Information 

Information on medical condition 

and treatment/procedures 

 

Biomedical counseling* (re: medical 

condition and therapeutic 

procedures and regimen) 

 

“The ovarian tubes are open” (Physician) 

“We have already had a failed treatment ” (Patient) 

 

“You should do two semen analyses” (Physician) 

Lifestyle/Psychosocial Information 

Information on psychosocial and 

lifestyle issues 

 

 

Psychosocial counseling* (re: 

lifestyle and psychosocial issues) 

 

“Your husband seems an optimistic person” 

(Physician) 

“I warn you that I am a coward” (Patient) 

 

“You should lose weight” (Physician) 

Emotional Expression 

Concern 

 

 

 

      Giving reassurance 

 

      Empathy, Legitimization 

Partnering* 

 

 

“Sometimes the operation can make the situation 

worse” (Physician) 

 “I need to hurry, I am already 41 years old!!” 

(Patient) 

“Let’s wait before we throw in the towel!” 

(Physician) 

“I want to be optimistic!” (Patient) 

“I know it could be discouraging” (Physician) 

“If you need anything, you can contact me here 

whenever you want” (Physician) 

Facilitation/Activation 

Asking for opinion* 

Asking for understanding 

Paraphrasing 

 

 

 

Asking for reassurance 

 

“What would you prefer to do?” (Physician) 

“Is it clear?” (Physician) 

“So you told me that you stopped using 

contraceptives one year ago” (Physician)  

“So you think that the first thing to do is to 

stimulate the ovaries” (Patient)  

“Don’t you think it’s too late to get pregnant?!?” 

(Patient) 

Positive Rapport 

Agreements, Approvals, 

Compliments 

Laughs 

 

“You are in a perfect shape!.” (Physician) 

“The doctor is rarely wrong!” (Patient) 

“You do the kind of job that when someone calls 
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you, he doesn’t understand anything you say!!”  

Negative Talk 

Disagreements, Criticism  

 

“Your husband is unmanageable!” (Physician) 

“My doctor’s handwriting is illegible!!” (Patient) 

Social Talk (personal) 

Non-medical chit-chat 

 

 “I haven’t eaten yet”(Physician) 

“The biologist is a customer at our shop” (Patient) 

Procedural Talk 

Directions and instructions (re: the 

medical care process) 

 

“Now I will ask you some questions” (Physician) 

“I am looking for the blood test results” (Patient) 
* Physician-only category 
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Table II. Participant socio-demographic and clinical characteristics. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patient characteristics Value 

gender, n (%) 

Female 

Male 

 

85 (53) 

75 (47) 

Participant age, mean years (SD), range  

Females  

Males  

 

36.5 (4.9), 24‒49 

38.5 (6.7), 24‒64 

Participant level of education, n (%) 

Females 

Elementary school 
High school 

Graduate and Post-graduate 

Males 
Elementary school 

High school 

Graduate and Post-graduate 

 

 

9 (10.8) 
40 (48.2) 

34 (41) 

 
10 (13.5) 

38 (51.4) 

26 (30.6) 

Consultation type, n (%) 
First consultation 

Check-up consultation
*
 

 

49 (57.7) 

36 (42.3) 

Unprotected sex, 
mean years (SD), range 

 

3.6 (2.8), 0.5‒18 

Cause of infertility, n (%) 
Female factor 

Male factor 

Other factors 

Mixed 

Idiopathic 
Not evaluable 

 

23 (27.4)  

19 (22.6) 

42 (49.9) 

17 (20.2) 

17 (20.2) 
8 (9.5) 

Previous ART interventions, n (%) 
     IUI 

     IVF -ET/ICSI 

 
12 (14.1) 

26 (30.6) 

Therapeutic indication, n (%) 
IUI 

IVF-ET/ICSI 

Not recommended 

Waiting 

     Heterologous (use of donor gametes) 

 

12 (14.2) 

52 (61.2) 

6 (7.1) 

11 (13.9) 

3 (3.6) 

Prognosis, n (%) 
     Favorable 

     Unfavorable 
     Uncertain 

 

59 (70.2) 

21 (25) 
4 (4.8) 

Physician characteristics Value 

gender, n (%) 

Female 

Male 

 

18 (64.3) 
10 (35.7) 

Participant age, mean years (SD), range  

Females  

Males  

 

44.3 (10.8), 26‒62 
52.4 (8.1), 41‒63 

Participant years in practice, mean years 

(SD), range  

Females  

Males  

 
 

15.1 (10.3), 1‒33 

20.6 (7.3), 11-30 
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* 
Check-up consultations included all the visits that were not first visits; check-ups were not follow-up visits for the 

same couple) 

 

IUI: intrauterine insemination; IVF-ET: in vitro fertilization and embryo transfer; ICSI: intracytoplasmic sperm 

injection.  
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Table III. Comparison of communication content (RIAS composite categories) between male and female patients 

RIAS composite categories Females 

µ (s.d) 

Males  

µ (s.d) 

Paired differences 

mean (s.d.) 

t Cohen's dz 

Biomedical Questions  7.49 (6.25) 5.41 (6.10) 2.08 (6.68) 2.698
**

 0.31 

Lifestyle/Psychosocial Questions 0.84 (1.61) 0.77 (1.82) 0.07 (2.19) 0.264 0.03 

Biomedical Information 64.88 (46.20) 24.36 (25.6) 40.52 (46.7) 7.514
***

 0.87 

Lifestyle/Psychosocial Information 16.11 (17.60) 11.47 (13.14) 4.64 (16.76) 2.398
*
 0.28 

Emotional Expression 9.63 (8.73) 5.41 (7.45) 4.21 (8.64) 4.225
***

 0.49 

Facilitation/Activation  10.09 (9.34) 6.40 (8.48) 3.69 (9.90) 3.231
**

 0.37 

Positive Talk 58.72 (44.73) 25.73 (31.45) 32.99 (45.01) 6.347
***

 0.73 

Negative Talk 2.67 (6.14) 2.36 (6.12) 0.31 (4.05) 0.655 0.08 

Social Talk (personal) 2.71 (2.62) 2.59 (6.17) 0.12 (5.96) 0.174 0.02 

Procedural Talk 6.20 (8.10) 2.53 (4.47) 3.67 (7.55) 4.205
***

 0.49 

All Talk 181.23 (105.73) 88.97 (77.49) 92.25 (104.99) 7.610
***

 0.88 

 

* p<0.05; ** p<0.01; *** p<0.001 
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Table IV. Chi-Squared tests comparing observed and expected frequencies of the utterances for 

each communication content (RIAS composite categories) between male and female patients 

 

RIAS composite categories Observed Expected
+
 Residuals Chi-Squared 

Biomedical Questions  

Male 

 

406 

 

318.7 

 

87.3 

35.61
***

 

 

Female 562 649.3 -87.3 

Lifestyle/Psychosocial Questions 

Male 58 39.8 18.2 

12.34
***

 

Female 63 81.2 -18.2 

Biomedical Information 

Male 1827 2203.9 -376.9 

96.11
***

 

Female 4866 4489.1 376.9 

Lifestyle/Psychosocial Information 

Male 860 681.0 179.0 

70.18
***

 

Female 1208 1387.0 -179.0 

Emotional Expression 

Male 406 371.4 34.6 

4.80
*
 

Female 722 756.6 -34.6 

Facilitation/Activation  

Male 480 407.3 72.7 

19.33
***

 

Female 757 829.7 -72.7 

Positive Talk 

Male 1930 2085.7 -155.7 

17.33
***

 

Female 4404 4248.3 155.7 

Negative Talk 

Male 177 124.1 52.9 

33.56
***

 

Female 200 252.9 -52.9 

Social Talk (personal) 

Male 194 130.7 63.3 

45.66
***

 

Female 203 266.3 -63.3 

Procedural Talk 

Male 190 215.7 -25.7 

4.56
*
 

Female 465 439.3 25.7 
 

+
 Expected frequencies are based upon the observed frequencies of females and males All Talk 

(2:1) 

 

* p<0.05; ** p<0.01; *** p<0.001 
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Supplementary Table I. Comparison between responders and non-responders. 

 

 

Patient characteristics Responders Non-responders χ
2 

p-value 

Participant age, n (%)  

Females  

<30 

30-40 

>40 
Males  

<30 

30-40 

>40 

 

 
9 (10.6) 

63 (74.1) 

13 (15.3) 
 

8 (10.7) 

44 (58.6) 

23 (30.7) 

 

 
5 (9.2) 

34 (63) 

15 (27.8) 
 

3 (10) 

24 (80) 

3 (10) 

 
3.2 

 

 
 

5.2 

 
0.202 

 

 
 

0.074 

 

Participant level of education, n (%) 

Females 

Elementary school 

High school 

Graduate and Post-graduate 
Males 

Elementary school 

High school 
Graduate and Post-graduate 

 

 

9 (10.8) 

40 (48.2) 

34 (41) 
 

10 (13.5) 

38 (51.4) 
26 (30.6) 

 

 
1 (2) 

24 (47) 

26 (51) 

 

3 (10) 

16 (53.3) 
11 (36.7) 

 
4.1 

 

 

 

0.2 

 
0.132 

 

 

 

0.886 
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Supplementary Table II. Comparison of communication content (RIAS composite categories) 

between female and male patients stratified by cause of infertility 

RIAS composite categories by cause 

of infertility 

Paired differences
*
mean (s.d.) F p-value 

Biomedical Questions  

Female factor 

Male factor 

Other factors 

 

2.58 (5.74) 

3.37 (7.50) 

1.67 (6.81) 

0.73 0.49 

Lifestyle/Psychosocial Questions 

Female factor 

Male factor 

Other factors 

 

0.68 (1.95) 

0.05 (3.46) 

-0.25 (1.32) 

1.12 0.33 

Biomedical Information 

Female factor 

Male factor 

Other factors 

 

43.21 (44.16) 

32.79 (41.20) 

45.53 (51.76) 

0.31 0.73 

Lifestyle/Psychosocial Information 

Female factor 

Male factor 

Other factors 

 

4.53 (14.06) 

6.37 (14.75) 

3.72 (19.42) 

0.15 0.86 

Emotional Expression 

Female factor 

Male factor 

Other factors 

 

2.84 (5.37) 

3.89 (9.23) 

4.89 (9.79) 

0.35 0.71 

Facilitation/Activation  

Female factor 

Male factor 

Other factors 

 

1.53 (11.24) 

4.89 (6.99) 

3.94 (10.55) 

0.59 0.56 

Positive Talk 

Female factor 

Male factor 

Other factors 

 

18 (46.96) 

35.79 (39.63) 

39.25 (46.63) 

1.44 0.24 

Negative Talk 

Female factor 

Male factor 

Other factors 

 

0.32 (5.92) 

0.63 (3.89) 

0.11 (2.97) 

0.10 0.90 

Social Talk (personal) 

Female factor 

Male factor 

Other factors 

 

1 (1.97) 

-2.05 (10.71) 

0.81 (3.25) 

1.72 0.19 

Procedural Talk 

Female factor 

Male factor 

 

3.53 (9.29) 

3.95 (6.48) 

0.02 0.98 
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Other factors 3.56 (7.39) 

All Talk 

Female factor 

Male factor 

Other factors 

 

78.68 (90.49) 

89.37 (97.28) 

99.33 (118.21) 

 

0.24 

 

0.79 

* Delta difference female-male 
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Figure 1. Frequencies of physician RIAS composite categories  
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Figure 2. Frequencies of patient RIAS composite categories  
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Figure 3. Patient centeredness index by type of visit  
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Figure 4. Patient centeredness index by treatment advice  
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Figure 5. Patient centeredness index by doctor’s gender  
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