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Medical nonadherence is costly to individuals and health systems. 

According to the Information, Motivation, and Strategy model, adherence 

could be improved by facilitating more effective interactions with medical 

information. Given that intellectual humility concerns people’s approach 

to new knowledge and information, it could serve as a predictor of 

adherence. As such, this study aims to demonstrate intellectual humility’s 

(IH) ability to predict adherence above and beyond general humility, 

demographics, and health status. Participants (N = 385; 47% female; Mage 

= 40.61; SDage = 11.14) completed an online study with measures for IH, 

general humility, demographics, health status, and general medication 

adherence. Bivariate correlations showed that IH was positively correlated 

with adherence, and hierarchical multiple regression showed that IH 

predicted overall and individual facets of general medication adherence 

above and beyond other measured factors. The IH factors of Independence 

of Intellect and Ego and Lack of Intellectual Overconfidence were mainly 

responsible for driving this relationship. This study offered evidence to 

show that IH could play an influential role in medical adherence. However, 

this cross-sectional evidence is modest and IH needs to be further explored 

in the medical context, particularly given the complexity of adherence as a 

health behavior. 
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INTRODUCTION 

Nonadherence is prevalent and costly for both patients’ health and the 

health economy. According to the IMS model of adherence (DiMatteo et 

al., 2012), patient adherence depends on three factors: information, 

motivation, and strategy (IMS). As a starting point, patients must interact 

with medical information in a productive way to carry out their treatment 

regimen. We proposed that intellectual humility, characterized by 

openness to new information and acceptance of the fallibility of one’s own 
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knowledge, may help patients interact with medical information and 

improve medical adherence. As such, this study aimed to connect people’s 

intellectual humility with general medical adherence. These findings could 

be leveraged to develop strategies that could help address the complicated 

issue of adherence. 

 

Adherence 

Adherence has been referred to as compliance in the medical literature, 

but adherence is preferred as it reflects a partnership, and not a paternalistic 

arrangement, between the patient and their provider (WHO, 2003). 

Nonadherence refers to patients’ failure to follow their clinician’s 

recommended treatment plans (DiMatteo et al., 2012). These behaviors 

could take on several forms. Primary nonadherence occurs when patients 

fail to fill their prescribed medications. Nonpersistence occurs when 

patients stop taking their medications earlier than prescribed. Patients can 

also take their medications incorrectly (i.e., wrong dosage), or ignore 

behavioral regimens such as diets or exercise plans, or improperly carry 

out their regimens (changing their diets, but not avoiding the right foods). 

Therefore, there are a variety of ways in which adherence can be 

conceptualized. In this paper, we conceptualized adherence according to 

the components outlined in the General Medication Adherence Scale 

(Naqvi et al., 2019). The three components assess nonadherence due to 

patients’ behaviors (i.e., intentional and non-intentional), nonadherence 

related to additional disease and pill burden, and cost-related 

nonadherence.  

Nonadherence has critical implications for patient health as it directly 

interrupts the treatment to outcome chain (Brown & Bussell, 2011). For 

example, nonadherence can lead to disease progression (Catz et al., 2000; 

Hinkin et al., 2002; Lee et al., 2019; Lee et al., 2022), increase severe 

medical incidents (Elliott et al., 2000) and jeopardize survival (Lee et al., 

2019; Lewey et al., 2013; McDermott, 1997). Additionally, nonadherence 

places an immense burden on the medical system. For example, a meta-

analysis found that about 25% of patients across 569 study samples were 

nonadherent (DiMatteo, 2004), while the World Health Organization 

(WHO) found that this rate is closer to 50% in developed countries (WHO, 

2003). A more recent meta-analysis including 161 studies from 2010 to 

2020 conducted amongst hypertension patients found that between 27% 

and 40% of patients were considered nonadherent (Lee et al., 2022). The 

cost of nonadherence has been widely studied (see meta-analysis by Cutler 

et al., 2018). Each year nonadherence washes out hundreds of millions of 

medical visits, costing the United States economy close to 300 billion U.S. 

dollars (New England Healthcare Institute, 2009).  
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As adherence is multifaceted, strategies to combat nonadherence also 

have to be comprehensive. DiMatteo and colleagues (2012) outlined the 

Information-Motivation-Strategy model as an approachable heuristic to 

capture the complexity of adherence-related approaches. The model was 

built on the extant evidence on adherence research and interventions, with 

foundations from sound health behavior theories. In addition to the 

information component, the motivation component highlights the idea that 

patients will need to commit and be driven to fulfill their treatment plans 

and the strategy component reflects the fact that patients must have the 

practical means to execute any treatment plan.  

The information component underscores the importance of patient 

knowledge and communication of key health information between the 

patient and their clinician. This aspect is critical because research 

demonstrates that many patients do not understand the health information 

they receive (Brown & Bussell, 2011; Nielsen-Bohlman et al., 2004). This 

lack of understanding could be a result of health literacy (Bauer et al., 

2013; Miller, 2016) and/or from other factors associated with the 

communication process. Of course, clinicians share this responsibility. 

They need to share health information in a clear way, check for 

understanding, express empathy (Hall et al., 1988; McCabe & Healey, 

2018; Simões et al., 2021; Stømer et al., 2020; Street, 2003) and be well-

informed and open about their patient’s illness and the treatments available 

for them (Aremu et al., 2022; Mariampillai et al., 2017). The perceived 

support patients receive is critical for treatment adherence (Levy et al., 

2018). 

Patients also share in the work of creating an effective line of 

communication to receiving and incorporating the necessary information 

to successfully carry out their treatment plan. Patients need to ask 

questions to clarify their misunderstandings and share potential barriers to 

adherence based on their personal history and status (Kalichman et al., 

2016; Smith et al., 1991). Of course, that is easier said than done. Given 

the complex dynamics of the medical interaction, emotions are likely to be 

elevated due to uncertainties of diagnoses and treatment strategies. Such 

an emotional stance may put patients into a defensive stance and gear them 

toward rejecting forthcoming information, which may lead to resistance 

against treatment recommendations (Mariampillai et al., 2017). 

Additionally, power dynamics inherent in the clinician and patient roles 

also make it difficult for patients to ask questions (Sloan et al., 2022). For 

example, patients may have worries about looking foolish by asking 

different questions when in fact they may be valid. As such, patients may 

not ask follow-up questions that would help improve their understanding 

of the treatment plan. This issue may be especially true if patients have had 

adverse medical experiences in the past (Sloan et al., 2022). Intellectual 
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humility may help to counter these challenges and help patients interact 

more productively with medical information.  

 

Intellectual Humility  

 Intellectual humility is a specific type of humility that is different 

from general humility (Davis et al., 2016). General humility is often 

regarded as a broad or moral virtue (e.g., associated with being a good 

person; Exline et al., 2004) characterized by having an accurate and secure 

identity along with being other-oriented (Chancellor & Lyubomirsky, 

2013). On the other hand, intellectual humility can be viewed as an 

epistemic virtue (e.g., being a good knower; Brady & Prichard, 2003; 

Whitcomb et al., 2017).  As such, intellectual humility may predict 

adherence above and beyond general humility in that it specifically helps 

people interact with medical information in productive ways.   

Although various definitions and conceptualizations of intellectual 

humility exist, we followed Krumrei-Mancuso and Rouse’s (2016) four-

facet model, which has been used across a variety of domains (e.g., 

education, Huynh et al., 2023; Huynh et al., 2025; conspiracy theories, 

Huynh & Bayles, 2022). The facets include Independence of Intellect and 

Ego, Openness to Revising One’s Viewpoint, Respect for Others’ 

Viewpoints, and Lack of Intellectual Overconfidence. These facets 

underscore the fact that intellectual humility represents a non-defensive 

and nonthreatening approach to new information, particularly in relation 

to one’s own knowledge. Below we speculate on how these facets could 

affect the medical interaction and improve adherence via more productive 

interactions with medical information.  

 Independence of intellect and ego represents one’s 

disentanglement of their knowledge and self-worth. That is, people can 

view their knowledge separate from themselves, as such new information 

that challenges existing knowledge is not perceived as a specific threat 

directed at the self. As such, a person who is high on this attribute may 

approach a medical encounter without concern that new information could 

damage their ego. For example, a patient may do research on their 

condition prior to the medical visit (Wang et al., 2021), and although they 

are tasked with information and knowledge they have attained, they are 

not emotionally invested in this knowledge as an extension of themselves. 

Therefore, they may be more open to receiving new information during 

the medical encounter, thus supporting their increased adherence to 

treatments recommended during the visit.  

Respect for others’ viewpoints and an openness to revising one’s 

viewpoints represent people’s general inclination to be civil as they interact 

with other people, and people’s willingness to change their minds. It 
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should be noted that a core component of intellectual humility lies in the 

“happy medium” effect. That is, intellectually humble people are open and 

willing to change their minds in the face of satisfactory evidence, but they 

are not infinitely yielding (Krumrei-Mancuso & Rouse, 2016). Therefore, 

people who respect others’ viewpoints and are open to revising their 

viewpoints may have more productive medical encounters due to their 

respect for their provider’s viewpoints and being open to changing their 

minds about medical information exchanged, such as their diagnosis or 

proposed treatment. We want to emphasize that respect here refers to a 

patient’s active choice to value their provider’s opinion, not respect in the 

paternalistic sense (Taylor, 2009).   

Lack of intellectual overconfidence refers to people holding their 

opinions about their knowledge within perspective and knowing that their 

knowledge has limits. A lack of intellectual overconfidence allows people 

to not be arrogant about their knowledge and to not easily deem other 

people’s thoughts and positions as inferior. As such, this facet allows 

patients to overcome any potential resistance to treatment 

recommendations. For example, given the changing medical context, 

research has demonstrated an increase in patient resistance to treatment 

recommendations (e.g., Stivers & Timmermans, 2020). Although such 

resistance can be viewed positively in the form of patient participation and 

agency (Koenig, 2011), it could also be counterproductive to the medical 

encounter and negatively affect adherence. As such, this facet of 

intellectual humility may help people interact productively with new 

medical information during the medical visit by helping them balance their 

own knowledge and information presented by their clinicians.  

Previous research has provided solid evidence for the importance of 

humility in the medical exchange (Huynh et al., 2020; Huynh et al., 2021; 

Huynh & Dicke-Bohmann, 2020) and preliminary evidence to link 

intellectual humility to beneficial health behaviors. For example, 

intellectual humility lowers people’s naturalness bias in drug choice (Cao 

& Li, 2023). Additionally, intellectual humility was found to be negatively 

associated with anti-vaccination attitudes (Senger & Huynh, 2021) and 

positively related to intentions to receive the COVID-19 vaccines (Huynh 

& Senger, 2021). However, these associations were established with 

relatively contentious health attitudes and behaviors, especially as they 

relate to political conservatism (Huynh et al., 2024), which underscored 

intellectual humility’s ability to help people navigate controversial topics. 

However, intellectual humility could also promote beneficial health 

behaviors within more routine but nevertheless essential contexts, such as 

everyday medical visits where critical information is exchanged.  
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Demographic and Health Factors  

To adequately examine intellectual humility’s ability to predict general 

medical adherence, it was important to consider and account for the 

potential contributions of other factors that predict patient adherence. 

Various sociodemographic and health factors have been found to be 

associated with treatment adherence. Researchers have found that age is 

positively correlated to treatment adherence in adults (Chen et al., 2014; 

Cheung et al., 2022; Venditti et al., 2023). The role of sex in treatment 

adherence is still unclear; some studies have reported that women tend to 

be less adherent than men (Venditti et al., 2023), while others have found 

the opposite (Akbari et al., 2022). The relationship between ethnicity and 

treatment adherence is relatively consistent across studies in developed 

Western countries, with minority patients less adherent than White patients 

(Lewey et al., 2013; Marshall et al., 2020; Rolnick et al., 2013). This trend 

is often associated with medical mistrust (Kalichman et al., 2016). 

Religion/religiosity has also been considered as a potential factor for 

treatment adherence, but its impact is still unclear and seems to depend on 

the religion and the area studied (Finocchario-Kessler et al., 2011; Medved 

Kendrick, 2017; Parsons et al., 2006; Zagożdżon et al., 2017).  

Socioeconomic status (SES) is consistently reported to have a positive 

effect on treatment adherence (Gebremariam et al., 2010; Nezenega et al., 

2020; Parra et al., 2019; Wasti et al., 2012). The higher the SES the more 

likely the patient is to adhere to treatment. This correlation can be 

explained by a variety of factors, mainly the financial constraints linked to 

the patients’ condition (Aziz et al., 2016; Enslin et al., 2022). On the other 

hand, education’s role in treatment adherence is uncertain. Some 

researchers have found a negative correlation between treatment 

adherence and education (Akbari et al., 2022; Lolong et al., 2023), while 

others have shown that education positively affects treatment adherence 

(Venditti et al., 2023). Finally, there appears to be a negative relationship 

between subjective health and adherence. For example, patients interrupt 

their treatment when they start feeling better, without consulting with their 

doctor (Marshall et al., 2012).  

 

Summary and Hypotheses 

 According to the Information-Motivation-Strategy model of 

adherence, to increase adherence, patients must have productive 

encounters with medical information. As such, intellectual humility, 

characterized by the ability to separate one’s own intellect and ego, remain 

open to revising one’s viewpoint, respect others’ viewpoints, and down-

regulate intellectual overconfidence may allow people to interact with 
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medical information more meaningfully. As such, we hypothesized that 

intellectual humility would be positively related to general medical 

adherence. Additionally, we hypothesized that intellectual humility would 

predict general medical adherence above and beyond the contributions of 

patient demographic factors, patient subjective health, and general 

humility.  

 

 

METHOD 

Participants  

 Participants were recruited from Amazon Mechanical Turk 

(MTurk) in March 2022. MTurk is an online crowdsourcing platform 

frequently used in the social sciences for convenient community samples 

(for a review, see Aguinis et al., 2021). We compensated participants at 

the rate of $10/hour USD based on the average completion time calculated 

from piloting the study. Participants had to be at least 18 years old and 

self-reported as living in the U.S.A. in order to participate in the study. We 

restricted this study to American participants in order to focus on a singular 

healthcare framework. A total of 541 people opened the study, 510 of 

whom completed more than 50% of the study. We included two open-

ended questions to screen for potential bots. We had a total of 385 

participants remain after deleting participants with non-genuine and/or 

incorrect responses. Of these participants, 52.5% self-identified as male, 

47% as female, and 0.5% as other. Additionally, 81.3% identified as 

White/Caucasian, 8.3% Black/African American, 0.3% as American 

Indian/Native American, 2.3% as Asian/Pacific Islander, 2.9% as Hispanic 

Latino, and 4.9% as mixed.  

 

Measures 

Adherence 

We used the General Medication Adherence Scale (GMAS; Naqvi et 

al., 2019) to measure adherence. Participants used a scale ranging from 0 

(never), 1 (sometimes), 2 (mostly), and 3 (always) to respond to 11 items. 

The 11 items can be combined to gain a total adherence score. In our study, 

the 0-3 score was recoded by Qualtrics as 1-4.  Additionally, the scale 

could be divided into three domains of adherence: 1) Nonadherence due to 

patient behaviors (5 items), 2) Nonadherence due to additional disease and 

pill burden (4 items), 3) Cost-related nonadherence (2 items). Sample 

items for each domain include: “Do you have difficulty in remembering to 

take your medications?”; “Do you discontinue your medicines due to other 

medicines that you have to take for your additional disease?”; “Do you 
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find it difficult to buy your medicines because they are expensive?” All 

items were phrased in terms of nonadherence. Participants did not have to 

indicate that they were taking medications at the time of the study as this 

measure captures people’s general tendency toward adherence. For our 

study, we reversed all items so we could discuss the outcome in terms of 

adherence. See Table 1 for descriptive statistics and Cronbach’s alphas.  

 

Intellectual Humility  

We used the Comprehensive Intellectual Humility Scale (Krumrei-

Mancuso & Rouse, 2016) to assess intellectual humility. The 22-item scale 

measures four aspects of intellectual humility: 1) Independence of intellect 

and ego (5 items); 2) Openness to revising one’s viewpoint (5 items); 3) 

Respect for others’ viewpoints (6 items); 4) Lack of intellectual 

overconfidence (6 items). Sample items for each aspect include: “I feel 

small when others disagree with me on topics that are close to my heart.” 

(reverse coded); “I am open to revising my important beliefs in the face of 

new information.”; “I can respect others, even if I disagree with them in 

important ways.”; “My ideas are usually better than other people’s ideas.” 

(reverse coded). Participants used a 5-point Likert scale, 1-strongly 

disagree to 5 strongly agree, to respond to the scale items.  

 

General Humility  

We used the HEXACO Honesty-Humility (HEXACO-HH) subscale of 

the HEXACO-60 personality measure (Ashton & Lee, 2009) to assess 

general humility. Although a number of self-reported measures of humility 

exist, they all carry some limitations (McElroy-Heltzel et al., 2019). We 

elected to use this measure because it is the most popular measure for self-

reported humility, which offers better grounding for comparison across 

other humility-related findings.  

 

Demographics and Health 

Participants responded to questions about their age, sex, race/ethnicity, 

religiosity, socioeconomic status (SES), education, and subjective health. 

Age was an open-ended question. Participants indicated their sex by 

selecting from male, female, prefer not to say, other. Participants selected 

from several categories available for race/ethnicity (White/Caucasian, 

Black/African American, Native American, Asian/Pacific Islander, 

Hispanic/Latino, Mixed). Religiosity was measured using a single item 

“How religious do you consider yourself to be?” Participants used a scale 

of 1 (not at all religious) to 10 (extremely religious). We used the 

MacArthur Scale of Subjective Social Status (Singh-Manoux et al., 2005) 

to assess participants’ SES. Participants selected the step on a 10-rung 

ladder that they thought best described their own status relative to others; 
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1 = worst off relative to others, 10 = best off relative to others. Subjective 

SES has been demonstrated to be a stronger predictor of health and 

psychological-related outcomes relative to objective measures of SES 

(Rabin & Charro, 2001; Singh-Manoux et al., 2005). Participants indicated 

their highest level of education from the available options ranging from 

some high school to professional/doctorate degree. Lastly, we used the 

EuroQol measure of subjective health (EuroQol Group, 1990), where 

participants used a sliding scale ranging from 0 (worst state of health you 

can imagine) to 100 (best state of health you can imagine) to indicate their 

current health. See Table 1 for descriptives of these measures. 

 

Procedures  

The study was conducted online via Qualtrics. Participants clicked on 

the weblink to the study, which took them to the Information Page, on 

which they could indicate their consent to participate. Then participants 

continued with the study measures. The measures were presented in 

random order to avoid potential order effects. Demographic questions 

were presented last. After completing the demographic section, 

participants read a debriefing statement and were thanked for their 

participation. All study procedures and materials followed the Declaration 

of Helsinki principles for research ethics and were approved by the 

author’s Institutional Review Board (Texas A&M University–San 

Antonio IRB Protocol No. 2020-04).  

 

Analysis Plan  

The primary goal of the research was to demonstrate the predictive 

ability of intellectual humility for adherence above and beyond basic 

demographic and health factors, and people’s general level of humility. 

That is, we wanted to highlight intellectual humility’s unique ability to 

predict adherence. As such, we used hierarchical multiple regression and 

entered the predictor variables in three steps, running separate models for 

each outcome (overall adherence, adherence relating to patient behaviors, 

adherence related to additional disease and pill burden, adherence related 

to cost): 1) Patient demographic and health (age [continuous], sex [dummy 

coded; male 0, female 1], race/ethnicity [dummy code; White 0, all others 

1], religiosity [continuous], socioeconomic status (SES; continuous), 

education [continuous], and subjective health [continuous]; 2) general 

humility; 3) Intellectual humility (Independence of intellect and ego; 

Openness to revising one’s viewpoint; Respect for others’ viewpoints; 

Lack of intellectual overconfidence). We should note that we included all 

patient characteristics that we thought would be associated with adherence 

based on previous research. We did not eliminate them from the regression 
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model if they were not associated with adherence based on the bivariate 

correlation analysis. Essentially, we elected to take a theoretical approach 

to building our model instead of taking a mathematical approach based on 

eliminating non-significant factors. We recognize that there are strengths 

and weaknesses to each approach, but we favored the theoretical approach 

in this paper.  

Prior to conducting the analyses, we examined the assumptions for 

linear regression. We used Cook’s distance to examine potential outliers; 

their range of 0–.05 indicated that outliers were not an issue. We compared 

our variance inflation factor (VIF) scores to the conservative benchmark 

of 5 (Tabachnick & Fidell, 2007) to assess potential multicollinearity 

because of the relatively high correlations between the four facets of 

intellectual humility. The highest VIF value was 1.91, which suggested 

that multicollinearity was not an issue. Finally, our assessment of the 

histogram of standardized residuals, P-P plots, and residual scatter plots 

suggested that the assumptions of normality, linearity, and 

homoscedasticity were met.  

 

 

RESULTS 

Bivariate Correlations 

Bivariate correlations showed that overall intellectual humility was 

positively associated with overall adherence, r = .56, p < .001. Unpacking 

that correlation, we found that the two intellectual humility components of 

Independence of Intellect and Ego and Lack of Intellectual 

Overconfidence were largely driving this association. These two 

components were strongly and positively correlated with overall 

adherence and its subscales (rs = .42 - .57, ps < .01). On the other hand, 

Openness to Revising One’s Viewpoint and Respect for Others’ 

Viewpoints were either not correlated or weakly associated with adherence 

(rs = .02 - .20). Regarding patient demographics and health status, we 

found that religiosity was strongly and negatively related to adherence (rs 

= -.47 to -.57, ps < .01). Age, SES, and education were also consistently 

associated with adherence. Age was positively correlated with all 

measures of adherence (rs = .21 to .23, ps < .01). SES and education were 

negatively related to adherence (rs = -.18 to - .45, ps < .01). Health status 

was not consistently related to our adherence measures (rs = .02-.10). See 

Table 1 for the correlation matrix between main study variables.  
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Hierarchical Multiple Regression  

Below, we summarize the results from Step 3 of the hierarchical 

multiple regression analyses, with intellectual humility added to the model. 

To avoid repetition and for ease of navigation, we have provided all results 

of the final model, including bs and βs for all predictors and variance 

accounted for (R2 and ∆R2) in Tables 2 and 3.  

All four models were significant and explained a notable amount of 

variance in adherence (R2s = .44 - .56, ps < .001). For all models, patient 

demographic and health status predicted adherence (R2s = .29 - .42, ps < 

.001). The most consistent predictors of adherence relating to patient 

demographic factors and health status were religiosity (more religious, 

lower adherence), age (older, higher adherence), and health status (better 

health, higher adherence). Education, race/ethnicity, and SES did not 

predict adherence, after all factors were entered into the model. General 

humility explained additional variance in adherence beyond patient 

demographics and health status (∆R2s = .06 - .10, ps < .001). Notably, 

intellectual humility explained additional variance in adherence beyond 

general humility (∆R2s = .07 - .09, ps < .001). In particular, Independence 

of Intellect and Ego (βs = .22–.27) and Lack of Intellectual Overconfidence 

(βs = .21–.24) consistently and positively predicted adherence, whereas 

Table 1  Descriptives of and Correlations Between Study Variables 

Measure 
M 

(SD) 
α 1 2 3 4 5 6 7 8 

1. Adh. Ov. 
3.10 

(.81) 
.95 --        

2. Adh. beh. 
3.03 

(.81) 
.87 .96** --       

3. Adh. burd 
3.21 

(.86) 
.88 .96** .88** --      

4. Adh. cost 
3.05 

(.95) 
.80 .89** .80** .82** --     

5. HEX-HH 
3.34 

(.83) 
.80 .50** .47** .51** .41** --    

6. Ind. I&E 
3.02 

(1.25) 
.94 .56** .54** .55** .49** .39** --   

7. Open. 

Rev. 

4.14 

(.67) 
.82 .02 -.01 .06 <.001 .06 .12* --  

8. Respect 
4.15 

(.61) 
.81 .14** .10* .16** .14** .23** .20** .62** -- 

9. Lack of 

IC  

2.75 

(.956) 
.88 .56** .52** .57** .48** .53** .42** .18** .19** 

Note.  * p < .05; ** p < .01; Ind. I&E = Independence of Intellect and Ego; Open. Rev. = Openness 

to Revising One’s Viewpoint; Respect = Respect for Others’ Viewpoints; Lack of IC = Lack of 

Intellectual Overconfidence. 
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Openness to Revising Viewpoints consistently and negatively predicted 

adherence (βs = −.11 to −.19). 

 

 

 

 

 

 

 

 

 

Table 2 Outcomes of Hierarchical Multiple Regression Analyses 

 Adhere overall  Adh. patient behavior 

Step 1: Demogra. b [95% CI] β b [95% CI] β 

Race/ethnicity .06 [-.08, .21] .03 .06 [-.08, .21] .03 

Sex -.04 [-.16, .07] -.03 -.04 [-.16, .07] -.01 

Religiosity -.05 [-.08, -.04]** -.27 -.06 [-.08, -.04]** -.23 

Age .01 [<.01, .01]** .12 .01 [<.01, .01]* .10 

SES -.01 [-.05, .02] -.03 -.01 [-.05, .02] -.02 

Education -.01 [-.06, .04] -.01 -.01 [-.06, .04] .00 

Health Status .01 [<.01, .01]** .12 .01 [<.01, .01]* .10 

R2 .38**  .31**  

Step 2: Gen. Hum.    

HEXACO - HH .17 [.08, .25]** .17 .17 [.08, .25]** .17 

R2 .47**  .39**  

∆ R2 .09**  .08**  

Step 3: IH    

Ind. I&E .16 [.11, .22]** .25 .16 [.11, .22]** .27 

Open. Rev. -.18 [-.29, -.07]** -.15 -.18 [-.29, -.07]** -.15 

Respect .05 [-.07, .17] .04 .05 [-.11, .15] .01 

Lack of IC  .20 [.11, .28]** .23 .20 [.11, .28]** .22 

R2 .56**  .49**  

∆ R2 .09**  .10**  

Overall model F(12, 372) = 38.82, p < .001 F(12,372) = 29.31, p < .001 
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Discussion 

In support of our hypotheses, we found that intellectual humility was 

positively correlated with general medical adherence, and it predicted 

adherence above and beyond the contributions of demographic factors, 

patient subjective health, and general humility. Specifically, the 

intellectual humility components of Independence of Intellect and Ego and 

Lack of Intellectual Overconfidence were the most consistent and robust 

positive predictors of adherence. These results point to the unique role and 

potential that intellectual humility may play for increasing adherence, 

Table 3  Hierarchical Multiple Regression Analyses (cont.) 

 Adh. disease & pill burden  Adh. cost-related  

Step 1: Demogra. b [95% CI] β b [95% CI] β 

Race/ethnicity .08 [-.08, .23] .03 .05 [-.14, .24] .02 

Sex -.06 [-.18, .07] -.03 -.06 [-.22, .09] -.03 

Religiosity -.07 [-.09, -.05]** -.29 -.07 [-.10, -.05]** -.27 

Age .01 [<.01, .02]** .12 .01 [<.01, .02]** .13 

SES -.03 [-.06, .01] -.07 .02 [-.03, .06] .03 

Education -.02 [-.07, .03] -.03 .01 [-.06, .07] .01 

Health Status .01 [<.01, .01]** .10 .01 [<.01, .01]** .16 

R2 .42**  .29**  

    

HEXACO - HH .19 [.10, .28]** .18 .14 [.02, .25]* .12 

R2 .50**  .35**  

∆ R2 .08**  .06**  

    

Ind. I&E .15 [.09, .21]** .22 .16 [.09, .24]** .22 

Open. Rev. -.14 [-.26, -.03]* -.11 -.27 [-.42, -.13]** -.19 

Respect .060 [-.07, .19] .04 .13 [-.03, .29] .08 

Lack of IC  .19 [.10, .28]** .21 .24 [.13, .35]** .24 

R2 .57**  .44**  

∆ R2 .07**  .09**  

Overall model F(12,372) = 40.37, p < .001 F(12, 372) = 24.38, p < .001 

Note. * p < .05, ** p < .01;  Ind. I&E = Independence of Intellect and Ego; Open. Rev. = 
Openness to Revising One’s Viewpoint; Respect = Respect for Others’ Viewpoints; Lack 

of IC = Lack of Intellectual Overconfidence. 
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potentially through improving their interactions with medical information 

as suggested in the IMS Model (DiMatteo et al., 2012).  

Intellectual humility enables people to treat their knowledge as 

separate from themselves, which may allow them to approach medical 

encounters without concern that new information could negatively affect 

their ego. As the internet has increased access to medical information, 

many patients may come into medical visits with pre-established notions 

about their medical conditions (Wang et al., 2021). Intellectual humility 

allows for a flexible barrier between that knowledge and their ego, such 

that conflicting information proposed during the visit by the clinician does 

not serve as an attack on them as a person. Instead, intellectually humble 

people can remain emotionally untethered to established information, 

which enables a productive exchange with clinicians and/or the 

presentation of new medical information. As such, intellectually humble 

people may have more productive exchanges over information regarding 

their treatment and thus be more adherent to their treatment 

recommendations. 

Additionally, intellectually humble people can hold their opinions 

about their knowledge within perspective and know that their knowledge 

has limits. That is, they can down-regulate arrogance to avoid treating 

others’ opinions as inferior and allow for an equal exchange of 

information. In this sense, intellectual humility may be associated with 

better adherence because it helps people overcome potential resistance to 

treatment recommendations (e.g., Stivers & Timmermans, 2020). 

Although patient resistance may be viewed through the lens of active 

participation and agency (Koenig, 2011), in some instances (e.g., 

vaccinations), such resistance could be counterproductive and could 

negatively affect adherence. As such, lack of intellectual overconfidence 

can help people balance their own knowledge and information presented 

by their clinicians. Ultimately, intellectually humble people may interact 

more productively with clinicians’ recommendations, both in the process 

of communication and with the information itself, and thereby increase 

their adherence to treatment recommendations.  

Interestingly, the facet of Openness to Revising Viewpoints negatively 

predicted all four measures of adherence in the regression models but was 

not correlated with these adherence measures when examined with 

bivariate correlations. This pattern of results suggests that these 

associations may have been obscured (i.e., suppressed) by their shared 

variance with the other IH facets. Additional research is recommended to 

tease out the role of this particular facet of IH in relation to adherence.  

 Regarding other factors in the model, we found that general 

humility, age, health status (subjective health), and religiosity predicted 

adherence. In our study, being broadly humble tended to predict 
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adherence, which is consistent with previous research showing positive 

associations between humility and various aspects of health (Chancellor & 

Lyubomirsky, 2013). Additionally, in line with previous literature, age 

positively predicted treatment adherence (Cheung et al., 2022; Venditti et 

al., 2023). This relationship may be due to better health literacy as patients 

get older or may be linked to patients’ individual experiences. Future work 

can clarify this relationship, as we did not assess health literacy in the 

current study. Better health status also predicted higher adherence, which 

is different from previous findings (Marshall et al., 2012). This pattern can 

be explained by the fact that healthy people may have lower burdens for 

adherence (such as pain or co-morbidities) and may therefore be better 

positioned to execute their health plans. Consistent with previous studies, 

we found that religiosity was negatively correlated with treatment 

adherence (Parsons et al., 2006). This relationship is unsurprising given 

that some religions have established stances on certain diseases or 

treatments, which can encourage people to disregard medical advice. 

Overall, these factors emphasise the complex nature of adherence and 

more research is needed to gain a better understanding of treatment 

adherence in different communities. 

 

Limitations and Future Directions 

There were several limitations to our study. First, the sample consisted 

mostly of White participants, which restricts our ability to generalize to 

the general population. Future research could overcome this limitation by 

using more purposive sampling techniques, such as stratified sampling. 

We also acknowledge that this study’s contribution is likely to be modest 

overall, as it begins the conversation on the role of intellectual humility in 

predicting adherence. However, it lacks more robust evidence such as 

those from longitudinal studies or experiments, which would help to 

clarify the causal direction between intellectual humility and medical 

adherence. In the same vein, we recognize that medical adherence is quite 

complex and varies by illness. In our study, we only examined general 

medication adherence; as such, the study’s findings may not translate to 

all types of adherence and illnesses. Additionally, intellectual humility 

may only address parts of the Information component of the IMS model 

(DiMatteo et al., 2012), and therefore leaves the Motivation and Strategy 

components largely untouched in this approach. Thus, our study may only 

offer a partial solution to the larger approach of tailoring treatments to help 

improve adherence.  

Finally, it is quite important to note that patients should not carry the 

bulk of the nonadherence problem. Adherence is a complex issue that 

includes critical roles played by clinicians and health systems. It would be 
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a misuse of our study to claim that when patients are nonadherent to 

treatment that they lack intellectual humility. There are myriad factors that 

may be outside of patients’ control that may account for patient adherence. 

We simply offered intellectual humility as a potential factor that may help 

promote adherence, but more research is necessary to create a strategy 

centered on intellectual humility.  

 

Conclusion 

The Information-Motivation-Strategy model proposes that information 

is a critical component to improving medical adherence. In our study, we 

demonstrated that intellectual humility predicted general medical 

adherence above and beyond the contributions of participants’ general 

humility, demographic factors, and subjective health status. Intellectually 

humble people may be more likely to detach their ego from their intellect 

and approach new medical knowledge with equanimity, thereby improving 

their interactions with medical information and ultimately their adherence 

to treatment recommendations. However, these findings are based on 

cross-sectional data and only offer an initial glimpse into these 

associations. Future research could clarify these relationships and leverage 

them into strategies to help improve adherence. 



2450        NORTH AMERICAN JOURNAL OF PSYCHOLOGY  

Declarations 

Competing Interests/Conflict of Interest  

All authors declare that they have no competing/conflict of interest. 

 

Informed Consent 

Informed consent was obtained from all individual participants included 

in the study. 

 

Consent for Publication 

All participants in the study consented to have their data collected and 

included in publications, according to the consent process of the study.  

 

Funding 

Part of this research was supported by a Psi Chi Research Grant. 

 

Authors’ Contributions  

Elisa Eche was involved in writing the article and revising it critically for 

important intellectual content. Ho Phi Huynh was involved with all 

aspects of the article from conceptualization to writing and revising.  

 

Availability of Data and Materials    

The datasets used and/or analyzed during the current study are available 

from the corresponding author on reasonable request. 

 

Ethics Approval/Ethical Statement  

Institutional Review Board Statement: The study was conducted in 

accordance with the Declaration of Helsinki and was approved by an 

Institutional Review Board/Ethics committee. See details under Methods.  



INTELLECTUAL HUMILITY AND MEDICATION ADHERENCE    2451 

All methods were carried out in accordance with relevant and necessary 

guidelines and regulations. All study procedures and materials were 

approved by the Institutional Review Board at Texas A&M University-

San Antonio.  

 

Acknowledgements    

We would like to acknowledge Sofia Ibarra and Briella Nava for their 

efforts in getting the project started and keeping it alive.  

 

 

References 

Aguinis, H., Villamor, I., & Ramani, R. S. (2021). MTurk research: Review and 

recommendations. Journal of Management, 47(4), 823–837. 

https://doi.org/10.1177/0149206320969787  

Akbari, M., Seydavi, M., Rowhani, N. S., & Nouri, N. (2022). Psychological 

predictors of treatment adherence among patients with diabetes (types I and 

II): Modified information-motivation-behavioral skills model. Clinical 

Psychology & Psychotherapy, 29(6), 1854–1866. 

https://doi.org/10.1002/cpp.2746 

Aremu, T. O., Oluwole, O. E., Adeyinka, K. O., & Schommer, J. C. (2022). 

Medication adherence and compliance: Recipe for improving patient 

outcomes. Pharmacy, 10(5), 106. https://doi.org/10.3390/pharmacy10050106 

Ashton, M. C., & Lee, K. (2009). The HEXACO–60: A Short measure of the 

major dimensions of personality. Journal of Personality Assessment, 91(4), 

340–345. https://doi.org/10.1080/00223890902935878  

Aziz, H., Hatah, E., Makmor Bakry, M., & Islahudin, F. (2016). How payment 

scheme affects patients’ adherence to medications? A systematic review. 

Patient Preference and Adherence, 10, 837–850. 

https://doi.org/10.2147/PPA.S103057 

Bauer, A. M., Schillinger, D., Parker, M. M., Katon, W., Adler, N., Adams, A. S., 

… Karter, A. J. (2013). Health literacy and antidepressant medication 

adherence among adults with diabetes: The diabetes study of Northern 

California (DISTANCE). Journal of General Internal Medicine, 28(9), 1181–

1187. https://doi.org/10.1007/s11606-013-2402-8 

Brady, M. S., & Pritchard, D. (2003). Moral and epistemic virtues. 

Metaphilosophy, 34,1–11. https://www.jstor.org/stable/24439220 

Brown, M. T., & Bussell, J. K. (2011). Medication adherence: WHO cares? Mayo 

Clinic Proceedings, 86(4), 304–314. https://doi.org/10.4065/mcp.2010.0575 

Cao, Y., & Li, H. (2023). Everything has a limit: How intellectual humility 

lowers the preference for naturalness as reflected in drug choice. Social 

Science & Medicine, 317, 115625. 

https://doi.org/10.1016/j.socscimed.2022.115625  

https://doi.org/10.1177/0149206320969787
https://doi.org/10.1002/cpp.2746
https://doi.org/10.3390/pharmacy10050106
https://doi.org/10.1080/00223890902935878
https://doi.org/10.2147/PPA.S103057
https://doi.org/10.1007/s11606-013-2402-8
https://www.jstor.org/stable/24439220
https://doi.org/10.4065/mcp.2010.0575
https://doi.org/10.1016/j.socscimed.2022.115625


2452        NORTH AMERICAN JOURNAL OF PSYCHOLOGY  

Catz, S. L., Kelly, J. A., Bogart, L. M., Benotsch, E. G., & McAuliffe, T. L. 

(2000). Patterns, correlates, and barriers to medication adherence among 

persons prescribed new treatments for HIV disease. Health Psychology, 

19(2), 124–133. https://doi.org/10.1037/0278-6133.19.2.124 

Chancellor, J., & Lyubomirsky, S. (2013). Humble beginnings: Current trends, 

state perspectives, and hallmarks of humility. Social and Personality 

Psychology Compass, 7(11), 819–833. https://doi.org/10.1111/spc3.12069  

Chen, S.-L., Lee, W.-L., Liang, T., & Liao, I.-C. (2014). Factors associated with 

gender differences in medication adherence: A longitudinal study. Journal of 

Advanced Nursing, 70(9), 2031–2040. https://doi.org/10.1111/jan.12361 

Cheung, Y. T., Lam, P. H., Lam, H. H. W., Ma, C.-T., Leung, A. W. K., Wong, 

R. S. M., & Li, C. K. (2022). Treatment adherence and health-related quality 

of life in patients with hemophilia in Hong Kong. International Journal of 

Environmental Research and Public Health, 19(11), 6496. 

https://doi.org/10.3390/ijerph19116496 

Cutler, R. L., Fernandez Llimos, F., Frommer, M., et al. (2018). Economic 

impact of medication nonadherence by disease groups: A systematic review. 

BMJ Open, 8, e016982. https://doi.org/10.1136/bmjopen-2017-016982 

Davis, D. E., Rice, K., McElroy, S., DeBlaere, C., Choe, E., Van Tongeren, D. 

R., & Hook, J. N. (2016). Distinguishing intellectual humility and general 

humility. The Journal of Positive Psychology, 11(3), 215–224. 

https://doi.org/10.1080/17439760.2015.1048818 

DiMatteo, M. R. (2004). Variations in patients’ adherence to medical 

recommendations. Medical Care, 42(3), 200–209. 

https://doi.org/10.1097/01.mlr.0000114908.90348.f9 

DiMatteo, M. R., Haskard-Zolnierek, K. B., & Martin, L. R. (2012). Improving 

patient adherence: A three-factor model to guide practice. Health Psychology 

Review, 6(1), 74–91. https://doi.org/10.1080/17437199.2010.537592 

Elliott, W. J., Maddy, R., Toto, R., & Bakris, G. (2000). Hypertension in patients 

with diabetes: Overcoming barriers to effective control. Postgraduate 

Medicine, 107(3), 29–32, 35–36, 38. 

https://doi.org/10.3810/pgm.2000.03.940  

Enslin, D., & Mallya, P. (2022). Factors influencing treatment adherence in 

hypertension and HIV management in South Africa: A comparative literature 

review. South African Family Practice, 64(1), a5434. 

https://doi.org/10.4102/safp.v64i1.5434 

EuroQol Group. (1990). EuroQol—a new facility for the measurement of health-

related quality of life. Health Policy, 16(3), 199–208. 

https://doi.org/10.1016/0168-8510(90)90421-9 

Exline, J. J., Campbell, W. K., Baumeister, R. F., Joiner, T., & Krueger, J. 

(2004). Humility and modesty. In C. Peterson, & M. Seligman (Eds.), The 

Values in Action (VIA) classification of strengths (pp. 461–475). 

Finocchario-Kessler, S., Catley, D., Berkley-Patton, J., Gerkovich, M., Williams, 

K., Banderas, J., & Goggin, K. (2011). Baseline predictors of ninety percent 

or higher antiretroviral therapy adherence in a diverse urban sample: The role 

of patient autonomy and fatalistic religious beliefs. AIDS Patient Care and 

STDs, 25(2), 103–111. https://doi.org/10.1089/apc.2010.0319 

https://psycnet.apa.org/doi/10.1037/0278-6133.19.2.124
https://doi.org/10.1111/spc3.12069
https://doi.org/10.1111/jan.12361
https://doi.org/10.3390/ijerph19116496
https://doi.org/10.1136/bmjopen-2017-016982
https://doi.org/10.1080/17439760.2015.1048818
https://doi.org/10.1097/01.mlr.0000114908.90348.f9
https://doi.org/10.1080/17437199.2010.537592
https://doi.org/10.3810/pgm.2000.03.940
https://doi.org/10.4102/safp.v64i1.5434
https://doi.org/10.1016/0168-8510(90)90421-9?utm_source=chatgpt.com
https://doi.org/10.1089/apc.2010.0319


INTELLECTUAL HUMILITY AND MEDICATION ADHERENCE    2453 

Gebremariam, M. K., Bjune, G. A., & Frich, J. C. (2010). Barriers and facilitators 

of adherence to TB treatment in patients on concomitant TB and HIV 

treatment: A qualitative study. BMC Public Health, 10(1), 651. 

https://doi.org/10.1186/1471-2458-10-651 

Hall, J. A., Roter, D. L., & Katz, N. R. (1988). Meta-analysis of correlates of 

provider behavior in medical encounters. Medical Care, 26(7), 657–675. 

https://doi.org/10.1097/00005650-198807000-00002  

Hinkin, C. H., Castellon, S. A., Durvasula, R. S., Hardy, D. J., Lam, M. N., 

Mason, K. I., ... Stefaniak, M. (2002). Medication adherence among HIV+ 

adults: Effects of cognitive dysfunction and regimen complexity. Neurology, 

59(12), 1944–1950. https://doi.org/10.1212/01.wnl.0000038347.48137.67 

Huynh, H. P., Arthur, M., Gamboa, A., & Escamilla, E. (2020). “Very humble” 

vs.“not humble”: what do ratings of fictitious physician profiles with humility 

descriptors reveal about potential patient preferences and behaviors?. Patient 

Education and Counseling, 103(7), 1399-1406. 

https://doi.org/10.1016/j.pec.2020.01.021  

Huynh, H. P., & Bayles, B. (2022). Secure yet flexible: Can intellectual humility 

protect against belief in conspiracy theories?. North American Journal of 

Psychology, 24(4), 561.  

Huynh, H. P., & Dicke-Bohmann, A. (2020). Humble doctors, healthy patients? 

Exploring the relationships between clinician humility and patient 

satisfaction, trust, and health status. Patient Education and Counseling, 

103(1), 173-179. https://doi.org/10.1016/j.pec.2019.07.022  

Huynh, H. P., Dicke-Bohmann, A., & Nelson, C. (2021). What do humble 

doctors do? A conceptualization of clinician humility from the patient’s 

perspective. Patient Education and Counseling, 104(12), 3066-3071. 

https://doi.org/10.1016/j.pec.2021.04.028  

Huynh, H.P., Dicke-Bohmann, A. & Zsila, Á. (2024). Conservatism, anti-

vaccination attitudes, and intellectual humility: examining their associations 

through a social judgment theory framework. Journal of Behavioral 

Medicine, 47, 184–196. https://doi.org/10.1007/s10865-023-00450-6 

Huynh, H. P., Luo, Z., Eche, E., Thomas, J., Weatherford, D. R., & Lilley, M. K. 

(2025). Associations between intellectual humility, academic motivation, and 

academic self-efficacy. Psychological Reports, 00332941251351243. 

https://doi.org/10.1177/00332941251351243  

Huynh, H. P., & Senger, A. R. (2021). A little shot of humility: Intellectual 

humility predicts vaccination attitudes and intention to vaccinate against 

COVID‐19. Journal of Applied Social Psychology, 51(4), 449-460. 

https://doi.org/10.1111/jasp.12747 

Huynh, H. P., Sramek, K. N., Sifuentes, K. A., Lilley, M. K., & Bautista, E. M. 

(2023). Keep calm and be humble: Can intellectual humility predict test 

anxiety?. Psychological Reports, 126(6), 2963-2978. 

https://doi.org/10.1177/00332941221103524  

Kalichman, S. C., Eaton, L., Kalichman, M. O., Grebler, T., Merely, C., & 

Welles, B. (2016). Race-based medical mistrust, medication beliefs and HIV 

treatment adherence: Test of a mediation model in people living with 

HIV/AIDS. Journal of Behavioral Medicine, 39(6), 1056–1064. 

https://doi.org/10.1007/s10865-016-9767-1 

https://doi.org/10.1186/1471-2458-10-651
https://doi.org/10.1097/00005650-198807000-00002
https://doi.org/10.1212/01.wnl.0000038347.48137.67
https://doi.org/10.1016/j.pec.2020.01.021
https://doi.org/10.1016/j.pec.2019.07.022
https://doi.org/10.1016/j.pec.2021.04.028
https://doi.org/10.1007/s10865-023-00450-6
https://doi.org/10.1177/00332941251351243
https://doi.org/10.1111/jasp.12747
https://doi.org/10.1177/00332941221103524
https://doi.org/10.1007/s10865-016-9767-1


2454        NORTH AMERICAN JOURNAL OF PSYCHOLOGY  

Koenig, C. J. (2011). Patient resistance as agency in treatment decisions. Social 

Science & Medicine, 72(7), 1105-1114. 

https://doi.org/10.1016/j.socscimed.2011.02.010 

Krumrei-Mancuso, E. J., & Rouse, S. V. (2016). The development and validation 

of the Comprehensive Intellectual Humility Scale. Journal of Personality 

Assessment, 98, 209-221. https://doi.org/10.1080/00223891.2015.1068174 

Lee, E. K. P., Poon, P., Yip, B. H. K., Bo, Y., Zhu, M.-T., Yu, C.-P., … Wong, S. 

Y. S. (2022). Global burden, regional differences, trends, and health 

consequences of medication nonadherence for hypertension during 2010 to 

2020: A meta-analysis involving 27 million patients. Journal of the American 

Heart Association, 11(17), e026582. 

https://doi.org/10.1161/JAHA.122.026582 

Lee, H., Park, J. H., Floyd, J. S., Park, S., & Kim, H. C. (2019). Combined effect 

of income and medication adherence on mortality in newly treated 

hypertension: Nationwide study of 16 million person-years. Journal of the 

American Heart Association, 8(16), e013148. 

https://doi.org/10.1161/JAHA.119.013148 

Levy, A. E., Huang, C., Huang, A., & Michael Ho, P. (2018). Recent approaches 

to improve medication adherence in patients with coronary heart disease: 

Progress towards a learning healthcare system. Current Atherosclerosis 

Reports, 20(1). https://doi.org/10.1007/s11883-018-0707-0 

Lewey, J., Shrank, W. H., Bowry, A. D. K., Kilabuk, E., Brennan, T. A., & 

Choudhry, N. K. (2013). Gender and racial disparities in adherence to statin 

therapy: A meta-analysis. American Heart Journal, 165(5), 665–678.e1. 

https://doi.org/10.1016/j.ahj.2013.02.011 

Lolong, D. B., Aryastami, N. K., Kusrini, I., Tobing, K. L., Tarigan, I., Isfandari, 

S., … Thio, E. (2023). Nonadherence to anti-tuberculosis treatment, reasons 

and associated factors among pulmonary tuberculosis patients in the 

communities in Indonesia. PLoS ONE, 18(8), e0287628. 

https://doi.org/10.1371/journal.pone.0287628 

Marshall, C. J., Rodriguez, H. P., Dyer, W., & Schmittdiel, J. A. (2020). Racial 

and ethnic disparities in diabetes care quality among women of reproductive 

age in an integrated delivery system. Women’s Health Issues, 30(3), 191–199. 

https://doi.org/10.1016/j.whi.2020.03.003 

Marshall, I. J., Wolfe, C. D. A., & McKevitt, C. (2012). Lay perspectives on 

hypertension and drug adherence: Systematic review of qualitative research. 

BMJ (Clinical Research Ed.), 345, e3953. https://doi.org/10.1136/bmj.e3953 

Mariampillai, J. E., Eskås, P. A., Heimark, S., Larstorp, A. C. K., Fadl Elmula, F. 

E. M., Høieggen, A., & Nortvedt, P. (2017). Apparent treatment-resistant 

hypertension - patient-physician relationship and ethical issues. Blood 

Pressure, 26(3), 133–138. https://doi.org/10.1080/08037051.2016.1277129 

McCabe, R., & Healey, P. G. T. (2018). Miscommunication in doctor-patient 

communication. Topics in Cognitive Science, 10(2), 409–424. 

https://doi.org/10.1111/tops.12337 

McDermott, M. M., Schmitt, B., & Wallner, E. (1997). Impact of medication 

nonadherence on coronary heart disease outcomes: A critical review. 

Archives of Internal Medicine, 157(17), 1921-1929. 

https://doi.org/10.1001/archinte.1997.00440380023002  

https://doi.org/10.1016/j.socscimed.2011.02.010
https://doi.org/10.1080/00223891.2015.1068174
https://doi.org/10.1161/JAHA.122.026582
https://doi.org/10.1161/JAHA.119.013148
https://doi.org/10.1007/s11883-018-0707-0
https://doi.org/10.1016/j.ahj.2013.02.011
https://doi.org/10.1371/journal.pone.0287628
https://doi.org/10.1016/j.whi.2020.03.003
https://doi.org/10.1136/bmj.e3953
https://doi.org/10.1080/08037051.2016.1277129
https://doi.org/10.1111/tops.12337
https://doi.org/10.1001/archinte.1997.00440380023002


INTELLECTUAL HUMILITY AND MEDICATION ADHERENCE    2455 

McElroy-Heltzel, S. E., Davis, D. E., DeBlaere, C., Worthington Jr, E. L., & 

Hook, J. N. (2019). Embarrassment of riches in the measurement of humility: 

A critical review of 22 measures. The Journal of Positive Psychology, 14(3), 

393-404. https://doi.org/10.1080/17439760.2018.1460686 

Medved Kendrick, H. (2017). Are religion and spirituality barriers or facilitators 

to treatment for HIV: A systematic review of the literature. AIDS Care, 29(1), 

1–13. https://doi.org/10.1080/09540121.2016.1201196 

Miller, T. A. (2016). Health literacy and adherence to medical treatment in 

chronic and acute illness: A meta-analysis. Patient Education and 

Counseling, 99(7), 1079–1086. https://doi.org/10.1016/j.pec.2016.01.020  

Naqvi, A. A., Hassali, M. A., Jahangir, A., Nadir, M. N., & Kachela, B. (2019). 

Translation and validation of the English version of the general medication 

adherence scale (GMAS) in patients with chronic illnesses. Journal of Drug 

Assessment, 8(1), 36-42. https://doi.org/10.1080/21556660.2019.1579729 

New England Healthcare Institute. (2009). Thinking outside the pillbox: A 

systemwide approach to improving patient medication adherence for chronic 

disease. Retrieved from 

http://www.nehi.net/publications/44/thinking_outside_the_pillbox_a_system

wide_approach_to_improving_patient_medication_adherence_for_chronic_di

sease 

Nezenega, Z. S., Perimal-Lewis, L., & Maeder, A. J. (2020). Factors influencing 

patient adherence to tuberculosis treatment in Ethiopia: A literature review. 

International Journal of Environmental Research and Public Health, 17(15), 

5626. https://doi.org/10.3390/ijerph17155626 

Nielsen-Bohlman, L., Panzer, A. M., & Kindig, D. A. (2004). Health Systems. In 

Health literacy: A prescription to end confusion. National Academies Press 

(US). 

Parra, D. I., Romero Guevara, S. L., & Rojas, L. Z. (2019). Influential factors in 

adherence to the therapeutic regime in hypertension and diabetes. 

Investigacion y Educacion En Enfermeria, 37(3). 

https://doi.org/10.17533/udea.iee.v37n3e02 

Parsons, S. K., Cruise, P. L., Davenport, W. M., & Jones, V. (2006). Religious 

beliefs, practices, and treatment adherence among individuals with HIV in the 

Southern United States. AIDS Patient Care and STDs, 20(2), 97–111. 

https://doi.org/10.1089/apc.2006.20.97 

Rabin, R., & Charro, F. de. (2001). EQ-SD: a measure of health status from the 

EuroQol Group. Annals of Medicine, 33(5), 337–343. 

https://doi.org/10.3109/07853890109002087 

Rolnick, S. J., Pawloski, P. A., Hedblom, B. D., Asche, S. E., & Bruzek, R. J. 

(2013). Patient characteristics associated with medication adherence. Clinical 

Medicine & Research, 11(2), 54–65. https://doi.org/10.3121/cmr.2013.1113 

Senger, A. R., & Huynh, H. P. (2021). Intellectual humility’s association with 

vaccine attitudes and intentions. Psychology, Health & Medicine, 26(9), 

1053–1062. https://doi.org/10.1080/13548506.2020.1778753 

Simões, J. A., Prazeres, F., Maricoto, T., Simões, P. A., Lourenço, J., Romano, J. 

P., & Santiago, L. M. (2021). Physician empathy and patient enablement: 

Survey in the Portuguese primary health care. Family Practice, 38(5), 606–

611. https://doi.org/10.1093/fampra/cmab005 

https://doi.org/10.1080/17439760.2018.1460686
https://doi.org/10.1080/09540121.2016.1201196
https://doi.org/10.1016/j.pec.2016.01.020
https://doi.org/10.1080/21556660.2019.1579729
http://www.nehi.net/publications/44/thinking_outside_the_pillbox_a_systemwide_approach_to_improving_patient_medication_adherence_for_chronic_disease
http://www.nehi.net/publications/44/thinking_outside_the_pillbox_a_systemwide_approach_to_improving_patient_medication_adherence_for_chronic_disease
http://www.nehi.net/publications/44/thinking_outside_the_pillbox_a_systemwide_approach_to_improving_patient_medication_adherence_for_chronic_disease
https://doi.org/10.3390/ijerph17155626
https://doi.org/10.17533/udea.iee.v37n3e02
https://doi.org/10.1089/apc.2006.20.97
https://doi.org/10.3109/07853890109002087
https://doi.org/10.3121/cmr.2013.1113
https://doi.org/10.1080/13548506.2020.1778753
https://doi.org/10.1093/fampra/cmab005


2456        NORTH AMERICAN JOURNAL OF PSYCHOLOGY  

Singh-Manoux, A., Marmot, M. G., & Adler, N. E. (2005). Does subjective 

social status predict health and change in health status better than objective 

status?. Psychosomatic Medicine, 67(6), 855-861. 

https://doi.org/10.1097/01.psy.0000188434.52941.a0  

Sloan, M., Lever, E., Gordon, C., Harwood, R., Georgopoulou, S., Naughton, F., 

… D’Cruz, D. (2022). Medication decision-making and adherence in lupus: 

Patient-physician discordance and the impact of previous ‘adverse medical 

experiences’. Rheumatology (Oxford, England), 61(4), 1417–1429. 

https://doi.org/10.1093/rheumatology/keab534 

Smith, R. C., & Hoppe, R. B. (1991). The patient's story: Integrating the patient- 

and physician-centered approaches to interviewing. Annals of Internal 

Medicine, 115(6), 470–477. https://doi.org/10.7326/0003-4819-115-6-470  

Stivers, T., & Timmermans, S. (2020). Medical authority under siege: How 

clinicians transform patient resistance into acceptance. Journal of Health and 

Social Behavior, 61(1), 60-78. https://doi.org/10.1177/0022146520902740 

Stømer, U. E., Wahl, A. K., Gøransson, G., & Urstad, K. H. (2020). Health 

literacy in kidney disease: Associations with quality of life and adherence. 

Journal of Renal Care, 46(2), 85–94. https://doi.org/10.1111/jorc.12314 

Street, R.L. Jr. (2003). Interpersonal communication skills in health care 

contexts. In Handbook of communication and social interaction skills, 909–

933. 

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th 

edition). Allyn & Bacon/Pearson Education. 

Taylor, K. (2009). Paternalism, participation and partnership—the evolution of 

patient centeredness in the consultation. Patient Education and 

Counseling, 74(2), 150-155. https://doi.org/10.1016/j.pec.2008.08.017  

Venditti, V., Bleve, E., Morano, S., & Filardi, T. (2023). Gender-related factors 

in medication adherence for metabolic and cardiovascular health. 

Metabolites, 13(10), 1087. https://doi.org/10.3390/metabo13101087 

Wang, X., Shi, J., & Kong, H. (2021). Online health information seeking: A 

review and meta-analysis. Health Communication, 36(10), 1163-1175. 

https://doi.org/10.1080/10410236.2020.1748829 

Wasti, S. P., van Teijlingen, E., Simkhada, P., Randall, J., Baxter, S., Kirkpatrick, 

P., & Gc, V. S. (2012). Factors influencing adherence to antiretroviral 

treatment in Asian developing countries: A systematic review. Tropical 

Medicine & International Health, 17(1), 71–81. 

https://doi.org/10.1111/j.1365-3156.2011.02888.x 

Whitcomb, D., Battaly, H., Baehr, J., & Howard-Snyder, D. (2017). Intellectual 

humility. Philosophy and Phenomenological Research, 94(3), 509-539. 

https://www.jstor.org/stable/48578888 

 

https://doi.org/10.1097/01.psy.0000188434.52941.a0
https://doi.org/10.1093/rheumatology/keab534
https://doi.org/10.7326/0003-4819-115-6-470
https://doi.org/10.1177/0022146520902740
https://doi.org/10.1111/jorc.12314
https://doi.org/10.1016/j.pec.2008.08.017
https://doi.org/10.3390/metabo13101087
https://doi.org/10.1080/10410236.2020.1748829
https://doi.org/10.1111/j.1365-3156.2011.02888.x
https://www.jstor.org/stable/48578888


INTELLECTUAL HUMILITY AND MEDICATION ADHERENCE    2457 

World Health Organization. (2003). Adherence to long-term therapies: Evidence 

for action. 

https://iris.who.int/bitstream/handle/10665/42682/9241545992.pdf?sequence

=1&isAllowed=y 

Zagożdżon, P., & Wrotkowska, M. (2017). Religious beliefs and their relevance 

for treatment adherence in mental illness: A review. Religions, 8(8), 150. 

https://doi.org/10.3390/rel8080150 

https://iris.who.int/bitstream/handle/10665/42682/9241545992.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/42682/9241545992.pdf?sequence=1&isAllowed=y
https://doi.org/10.3390/rel8080150

	Introduction
	Adherence
	Intellectual Humility
	Demographic and Health Factors
	Summary and Hypotheses

	Method
	Participants
	Measures
	Procedures

	Results
	Bivariate Correlations
	Hierarchical Multiple Regression
	Discussion
	Limitations and Future Directions
	Conclusion

	Declarations
	Competing Interests/Conflict of Interest
	Informed Consent
	Consent for Publication
	Funding
	Authors’ Contributions
	Availability of Data and Materials
	Ethics Approval/Ethical Statement
	Acknowledgements

	References

	Aguinis, H., Villamor, I., & Ramani, R. S. (2021). MTurk research: Review and recommendations. Journal of Management, 47(4), 823–837. https://doi.org/10.1177/0149206320969787
	Akbari, M., Seydavi, M., Rowhani, N. S., & Nouri, N. (2022). Psychological predictors of treatment adherence among patients with diabetes (types I and II): Modified information-motivation-behavioral skills model. Clinical Psychology & Psychotherapy, 2...
	Aremu, T. O., Oluwole, O. E., Adeyinka, K. O., & Schommer, J. C. (2022). Medication adherence and compliance: Recipe for improving patient outcomes. Pharmacy, 10(5), 106. https://doi.org/10.3390/pharmacy10050106
	Ashton, M. C., & Lee, K. (2009). The HEXACO–60: A Short measure of the major dimensions of personality. Journal of Personality Assessment, 91(4), 340–345. https://doi.org/10.1080/00223890902935878
	Aziz, H., Hatah, E., Makmor Bakry, M., & Islahudin, F. (2016). How payment scheme affects patients’ adherence to medications? A systematic review. Patient Preference and Adherence, 10, 837–850. https://doi.org/10.2147/PPA.S103057
	Bauer, A. M., Schillinger, D., Parker, M. M., Katon, W., Adler, N., Adams, A. S., … Karter, A. J. (2013). Health literacy and antidepressant medication adherence among adults with diabetes: The diabetes study of Northern California (DISTANCE). Journal...
	Brady, M. S., & Pritchard, D. (2003). Moral and epistemic virtues. Metaphilosophy, 34,1–11. https://www.jstor.org/stable/24439220
	Brown, M. T., & Bussell, J. K. (2011). Medication adherence: WHO cares? Mayo Clinic Proceedings, 86(4), 304–314. https://doi.org/10.4065/mcp.2010.0575
	Cao, Y., & Li, H. (2023). Everything has a limit: How intellectual humility lowers the preference for naturalness as reflected in drug choice. Social Science & Medicine, 317, 115625. https://doi.org/10.1016/j.socscimed.2022.115625
	Catz, S. L., Kelly, J. A., Bogart, L. M., Benotsch, E. G., & McAuliffe, T. L. (2000). Patterns, correlates, and barriers to medication adherence among persons prescribed new treatments for HIV disease. Health Psychology, 19(2), 124–133. https://doi.or...
	Chancellor, J., & Lyubomirsky, S. (2013). Humble beginnings: Current trends, state perspectives, and hallmarks of humility. Social and Personality Psychology Compass, 7(11), 819–833. https://doi.org/10.1111/spc3.12069
	Chen, S.-L., Lee, W.-L., Liang, T., & Liao, I.-C. (2014). Factors associated with gender differences in medication adherence: A longitudinal study. Journal of Advanced Nursing, 70(9), 2031–2040. https://doi.org/10.1111/jan.12361
	Cheung, Y. T., Lam, P. H., Lam, H. H. W., Ma, C.-T., Leung, A. W. K., Wong, R. S. M., & Li, C. K. (2022). Treatment adherence and health-related quality of life in patients with hemophilia in Hong Kong. International Journal of Environmental Research ...
	Cutler, R. L., Fernandez Llimos, F., Frommer, M., et al. (2018). Economic impact of medication nonadherence by disease groups: A systematic review. BMJ Open, 8, e016982. https://doi.org/10.1136/bmjopen-2017-016982
	Davis, D. E., Rice, K., McElroy, S., DeBlaere, C., Choe, E., Van Tongeren, D. R., & Hook, J. N. (2016). Distinguishing intellectual humility and general humility. The Journal of Positive Psychology, 11(3), 215–224. https://doi.org/10.1080/17439760.201...
	DiMatteo, M. R. (2004). Variations in patients’ adherence to medical recommendations. Medical Care, 42(3), 200–209. https://doi.org/10.1097/01.mlr.0000114908.90348.f9
	DiMatteo, M. R., Haskard-Zolnierek, K. B., & Martin, L. R. (2012). Improving patient adherence: A three-factor model to guide practice. Health Psychology Review, 6(1), 74–91. https://doi.org/10.1080/17437199.2010.537592
	Elliott, W. J., Maddy, R., Toto, R., & Bakris, G. (2000). Hypertension in patients with diabetes: Overcoming barriers to effective control. Postgraduate Medicine, 107(3), 29–32, 35–36, 38. https://doi.org/10.3810/pgm.2000.03.940
	Enslin, D., & Mallya, P. (2022). Factors influencing treatment adherence in hypertension and HIV management in South Africa: A comparative literature review. South African Family Practice, 64(1), a5434. https://doi.org/10.4102/safp.v64i1.5434
	EuroQol Group. (1990). EuroQol—a new facility for the measurement of health-related quality of life. Health Policy, 16(3), 199–208. https://doi.org/10.1016/0168-8510(90)90421-9
	Exline, J. J., Campbell, W. K., Baumeister, R. F., Joiner, T., & Krueger, J. (2004). Humility and modesty. In C. Peterson, & M. Seligman (Eds.), The Values in Action (VIA) classification of strengths (pp. 461–475).
	Finocchario-Kessler, S., Catley, D., Berkley-Patton, J., Gerkovich, M., Williams, K., Banderas, J., & Goggin, K. (2011). Baseline predictors of ninety percent or higher antiretroviral therapy adherence in a diverse urban sample: The role of patient au...
	Gebremariam, M. K., Bjune, G. A., & Frich, J. C. (2010). Barriers and facilitators of adherence to TB treatment in patients on concomitant TB and HIV treatment: A qualitative study. BMC Public Health, 10(1), 651. https://doi.org/10.1186/1471-2458-10-651
	Hall, J. A., Roter, D. L., & Katz, N. R. (1988). Meta-analysis of correlates of provider behavior in medical encounters. Medical Care, 26(7), 657–675. https://doi.org/10.1097/00005650-198807000-00002
	Hinkin, C. H., Castellon, S. A., Durvasula, R. S., Hardy, D. J., Lam, M. N., Mason, K. I., ... Stefaniak, M. (2002). Medication adherence among HIV+ adults: Effects of cognitive dysfunction and regimen complexity. Neurology, 59(12), 1944–1950. https:/...
	Huynh, H. P., Arthur, M., Gamboa, A., & Escamilla, E. (2020). “Very humble” vs.“not humble”: what do ratings of fictitious physician profiles with humility descriptors reveal about potential patient preferences and behaviors?. Patient Education and Co...
	Huynh, H. P., & Bayles, B. (2022). Secure yet flexible: Can intellectual humility protect against belief in conspiracy theories?. North American Journal of Psychology, 24(4), 561.
	Huynh, H. P., & Dicke-Bohmann, A. (2020). Humble doctors, healthy patients? Exploring the relationships between clinician humility and patient satisfaction, trust, and health status. Patient Education and Counseling, 103(1), 173-179. https://doi.org/1...
	Huynh, H. P., Dicke-Bohmann, A., & Nelson, C. (2021). What do humble doctors do? A conceptualization of clinician humility from the patient’s perspective. Patient Education and Counseling, 104(12), 3066-3071. https://doi.org/10.1016/j.pec.2021.04.028
	Huynh, H.P., Dicke-Bohmann, A. & Zsila, Á. (2024). Conservatism, anti-vaccination attitudes, and intellectual humility: examining their associations through a social judgment theory framework. Journal of Behavioral Medicine, 47, 184–196. https://doi.o...
	Huynh, H. P., Luo, Z., Eche, E., Thomas, J., Weatherford, D. R., & Lilley, M. K. (2025). Associations between intellectual humility, academic motivation, and academic self-efficacy. Psychological Reports, 00332941251351243. https://doi.org/10.1177/003...
	Huynh, H. P., & Senger, A. R. (2021). A little shot of humility: Intellectual humility predicts vaccination attitudes and intention to vaccinate against COVID‐19. Journal of Applied Social Psychology, 51(4), 449-460. https://doi.org/10.1111/jasp.12747
	Huynh, H. P., Sramek, K. N., Sifuentes, K. A., Lilley, M. K., & Bautista, E. M. (2023). Keep calm and be humble: Can intellectual humility predict test anxiety?. Psychological Reports, 126(6), 2963-2978. https://doi.org/10.1177/00332941221103524
	Kalichman, S. C., Eaton, L., Kalichman, M. O., Grebler, T., Merely, C., & Welles, B. (2016). Race-based medical mistrust, medication beliefs and HIV treatment adherence: Test of a mediation model in people living with HIV/AIDS. Journal of Behavioral M...
	Koenig, C. J. (2011). Patient resistance as agency in treatment decisions. Social Science & Medicine, 72(7), 1105-1114. https://doi.org/10.1016/j.socscimed.2011.02.010
	Krumrei-Mancuso, E. J., & Rouse, S. V. (2016). The development and validation of the Comprehensive Intellectual Humility Scale. Journal of Personality Assessment, 98, 209-221. https://doi.org/10.1080/00223891.2015.1068174
	Lee, E. K. P., Poon, P., Yip, B. H. K., Bo, Y., Zhu, M.-T., Yu, C.-P., … Wong, S. Y. S. (2022). Global burden, regional differences, trends, and health consequences of medication nonadherence for hypertension during 2010 to 2020: A meta-analysis invol...
	Lee, H., Park, J. H., Floyd, J. S., Park, S., & Kim, H. C. (2019). Combined effect of income and medication adherence on mortality in newly treated hypertension: Nationwide study of 16 million person-years. Journal of the American Heart Association, 8...
	Levy, A. E., Huang, C., Huang, A., & Michael Ho, P. (2018). Recent approaches to improve medication adherence in patients with coronary heart disease: Progress towards a learning healthcare system. Current Atherosclerosis Reports, 20(1). https://doi.o...
	Lewey, J., Shrank, W. H., Bowry, A. D. K., Kilabuk, E., Brennan, T. A., & Choudhry, N. K. (2013). Gender and racial disparities in adherence to statin therapy: A meta-analysis. American Heart Journal, 165(5), 665–678.e1. https://doi.org/10.1016/j.ahj....
	Lolong, D. B., Aryastami, N. K., Kusrini, I., Tobing, K. L., Tarigan, I., Isfandari, S., … Thio, E. (2023). Nonadherence to anti-tuberculosis treatment, reasons and associated factors among pulmonary tuberculosis patients in the communities in Indones...
	Marshall, C. J., Rodriguez, H. P., Dyer, W., & Schmittdiel, J. A. (2020). Racial and ethnic disparities in diabetes care quality among women of reproductive age in an integrated delivery system. Women’s Health Issues, 30(3), 191–199. https://doi.org/1...
	Marshall, I. J., Wolfe, C. D. A., & McKevitt, C. (2012). Lay perspectives on hypertension and drug adherence: Systematic review of qualitative research. BMJ (Clinical Research Ed.), 345, e3953. https://doi.org/10.1136/bmj.e3953
	Mariampillai, J. E., Eskås, P. A., Heimark, S., Larstorp, A. C. K., Fadl Elmula, F. E. M., Høieggen, A., & Nortvedt, P. (2017). Apparent treatment-resistant hypertension - patient-physician relationship and ethical issues. Blood Pressure, 26(3), 133–1...
	McCabe, R., & Healey, P. G. T. (2018). Miscommunication in doctor-patient communication. Topics in Cognitive Science, 10(2), 409–424. https://doi.org/10.1111/tops.12337
	McDermott, M. M., Schmitt, B., & Wallner, E. (1997). Impact of medication nonadherence on coronary heart disease outcomes: A critical review. Archives of Internal Medicine, 157(17), 1921-1929. https://doi.org/10.1001/archinte.1997.00440380023002
	McElroy-Heltzel, S. E., Davis, D. E., DeBlaere, C., Worthington Jr, E. L., & Hook, J. N. (2019). Embarrassment of riches in the measurement of humility: A critical review of 22 measures. The Journal of Positive Psychology, 14(3), 393-404. https://doi....
	Medved Kendrick, H. (2017). Are religion and spirituality barriers or facilitators to treatment for HIV: A systematic review of the literature. AIDS Care, 29(1), 1–13. https://doi.org/10.1080/09540121.2016.1201196
	Miller, T. A. (2016). Health literacy and adherence to medical treatment in chronic and acute illness: A meta-analysis. Patient Education and Counseling, 99(7), 1079–1086. https://doi.org/10.1016/j.pec.2016.01.020
	Naqvi, A. A., Hassali, M. A., Jahangir, A., Nadir, M. N., & Kachela, B. (2019). Translation and validation of the English version of the general medication adherence scale (GMAS) in patients with chronic illnesses. Journal of Drug Assessment, 8(1), 36...
	New England Healthcare Institute. (2009). Thinking outside the pillbox: A systemwide approach to improving patient medication adherence for chronic disease. Retrieved from http://www.nehi.net/publications/44/thinking_outside_the_pillbox_a_systemwide_a...
	Nezenega, Z. S., Perimal-Lewis, L., & Maeder, A. J. (2020). Factors influencing patient adherence to tuberculosis treatment in Ethiopia: A literature review. International Journal of Environmental Research and Public Health, 17(15), 5626. https://doi....
	Nielsen-Bohlman, L., Panzer, A. M., & Kindig, D. A. (2004). Health Systems. In Health literacy: A prescription to end confusion. National Academies Press (US).
	Parra, D. I., Romero Guevara, S. L., & Rojas, L. Z. (2019). Influential factors in adherence to the therapeutic regime in hypertension and diabetes. Investigacion y Educacion En Enfermeria, 37(3). https://doi.org/10.17533/udea.iee.v37n3e02
	Parsons, S. K., Cruise, P. L., Davenport, W. M., & Jones, V. (2006). Religious beliefs, practices, and treatment adherence among individuals with HIV in the Southern United States. AIDS Patient Care and STDs, 20(2), 97–111. https://doi.org/10.1089/apc...
	Rabin, R., & Charro, F. de. (2001). EQ-SD: a measure of health status from the EuroQol Group. Annals of Medicine, 33(5), 337–343. https://doi.org/10.3109/07853890109002087
	Rolnick, S. J., Pawloski, P. A., Hedblom, B. D., Asche, S. E., & Bruzek, R. J. (2013). Patient characteristics associated with medication adherence. Clinical Medicine & Research, 11(2), 54–65. https://doi.org/10.3121/cmr.2013.1113
	Senger, A. R., & Huynh, H. P. (2021). Intellectual humility’s association with vaccine attitudes and intentions. Psychology, Health & Medicine, 26(9), 1053–1062. https://doi.org/10.1080/13548506.2020.1778753
	Simões, J. A., Prazeres, F., Maricoto, T., Simões, P. A., Lourenço, J., Romano, J. P., & Santiago, L. M. (2021). Physician empathy and patient enablement: Survey in the Portuguese primary health care. Family Practice, 38(5), 606–611. https://doi.org/1...
	Singh-Manoux, A., Marmot, M. G., & Adler, N. E. (2005). Does subjective social status predict health and change in health status better than objective status?. Psychosomatic Medicine, 67(6), 855-861. https://doi.org/10.1097/01.psy.0000188434.52941.a0
	Sloan, M., Lever, E., Gordon, C., Harwood, R., Georgopoulou, S., Naughton, F., … D’Cruz, D. (2022). Medication decision-making and adherence in lupus: Patient-physician discordance and the impact of previous ‘adverse medical experiences’. Rheumatology...
	Smith, R. C., & Hoppe, R. B. (1991). The patient's story: Integrating the patient- and physician-centered approaches to interviewing. Annals of Internal Medicine, 115(6), 470–477. https://doi.org/10.7326/0003-4819-115-6-470
	Stivers, T., & Timmermans, S. (2020). Medical authority under siege: How clinicians transform patient resistance into acceptance. Journal of Health and Social Behavior, 61(1), 60-78. https://doi.org/10.1177/0022146520902740
	Stømer, U. E., Wahl, A. K., Gøransson, G., & Urstad, K. H. (2020). Health literacy in kidney disease: Associations with quality of life and adherence. Journal of Renal Care, 46(2), 85–94. https://doi.org/10.1111/jorc.12314
	Street, R.L. Jr. (2003). Interpersonal communication skills in health care contexts. In Handbook of communication and social interaction skills, 909–933.
	Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th edition). Allyn & Bacon/Pearson Education.
	Taylor, K. (2009). Paternalism, participation and partnership—the evolution of patient centeredness in the consultation. Patient Education and Counseling, 74(2), 150-155. https://doi.org/10.1016/j.pec.2008.08.017
	Venditti, V., Bleve, E., Morano, S., & Filardi, T. (2023). Gender-related factors in medication adherence for metabolic and cardiovascular health. Metabolites, 13(10), 1087. https://doi.org/10.3390/metabo13101087
	Wang, X., Shi, J., & Kong, H. (2021). Online health information seeking: A review and meta-analysis. Health Communication, 36(10), 1163-1175. https://doi.org/10.1080/10410236.2020.1748829
	Wasti, S. P., van Teijlingen, E., Simkhada, P., Randall, J., Baxter, S., Kirkpatrick, P., & Gc, V. S. (2012). Factors influencing adherence to antiretroviral treatment in Asian developing countries: A systematic review. Tropical Medicine & Internation...
	Whitcomb, D., Battaly, H., Baehr, J., & Howard-Snyder, D. (2017). Intellectual humility. Philosophy and Phenomenological Research, 94(3), 509-539. https://www.jstor.org/stable/48578888
	World Health Organization. (2003). Adherence to long-term therapies: Evidence for action. https://iris.who.int/bitstream/handle/10665/42682/9241545992.pdf?sequence=1&isAllowed=y
	Zagożdżon, P., & Wrotkowska, M. (2017). Religious beliefs and their relevance for treatment adherence in mental illness: A review. Religions, 8(8), 150. https://doi.org/10.3390/rel8080150

