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Abstract

Objectives Trustworthiness (TRS) is an essential factor that drives pharmacist–physician collabor-
ation (PPC), which, in turn, improves prescribing behaviour. This study examines the moderating 
effect of TRS on the relationship between pharmacist expertise, PPC and prescribing decisions of 
physicians (PPD). 
Methods A total of 393 usable data were collected from selected physicians using a structured 
questionnaire form. Partial least squares structural equation modelling was adopted for data 
analysis.
Key findings The result shows that TRS does not moderate the relationship between pharmacist ex-
pertise power and PPD, although the relationship is stronger with higher TRS (β = 0.054, t = 0.483, 
P > 0.05). As expected, the relationship between PPC and PPD is stronger at high TRS (β = 0.137, 
t = 1.653, P < 0.05).
Conclusions TRS plays a ‘dynamic’ role in strengthening the positive impact of high pharmacist 
collaboration on prescribing rather than a ‘supportive’ role in increasing physicians’ readiness to 
gather information and recommendations from the pharmacist.
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Introduction

Trustworthiness (TRS) is suggested as the primary driver that can 
improve and support the physician–pharmacist relationship,[1, 2] 
which positively influences prescribing.[3–5] A  growing number of 
empirical studies have identified TRS as pertinent to achieving func-
tional relationships and future collaborations between healthcare 
professionals (physicians and pharmacists).[1, 2, 6] Despite its import-
ance, few studies have examined TRS as an antecedent of pharmacist 
collaboration and subsequent trust-related actions,[7–10] such as phys-
ician prescribing behaviour.[2, 6, 11] Other studies have neglected to 

incorporate a mechanism of TRS to moderate the weak link between 
pharmacist–physician collaboration (PPC) and improving drug pre-
scribing.[2, 3, 11] Some of the studies in the literature related to cooper-
ation, TRS and prescribing are summarized in Table 1.

According to Rubio-valera et al.[12] there is an apparent empirical 
ambiguity regarding physician prescribing responses to pharmacist 
collaboration influence. Moreover, pharmacist collaboration and 
prescribing behaviour literature are fragmented, while the lack of 
studies on pharmacist expertise is evident.[13] This gap is shocking 
considering that cooperation depends on the evaluation of TRS 
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between physicians and pharmacists and is crucial to building such 
a relationship. Literature supports the logic that TRS moderates the 
link between collaboration, pharmacist expertise and the prescribing 
decision. However, the rationale for such moderating results has not 
been addressed, either conceptually or empirically, which further jus-
tifies the need for this research.

Nonetheless, the role of TRS among physicians and pharmacists 
has evolved into regular practice in different parts of North America, 
Europe and Australia as a robust approach to developing any collab-
orative relationship between physician and pharmacist (see Table 2).  
In addition, the healthcare systems of these countries provide much-
needed funding for collaboration among healthcare providers. 
However, there remains the need for a holistic approach to entrench 
TRS among physicians and pharmacists in developing countries. 
Although healthcare systems in developing countries are reviewing 
regulations, removing barriers and facilitating TRS among health-
care professionals, the progress to date is not encouraging, hence the 
need for this study to re-emphasize the need and proffer multifaceted 
pragmatic solutions.

This study examines the moderating role of TRS on the rela-
tionship between pharmacist expertise, PPC and physician decision 
to prescribe drugs. We hypothesized that the relationship between 
pharmacist expertise, PPC and the physician’s prescribing decision 
(PPD) would be stronger in the case of a high level of TRS (Figure 1).

Hypotheses development
Akter et  al.[15] revealed the impact of moderating TRS on behav-
ioural intentions or the decision-making process in a healthcare set-
ting. In contrast, Hager et al.[14] posited that a physician’s perception 
of pharmacist expertise and pharmacist collaboration is robust in 
a high level of TRS on the part of the physicians. Hence, when a 
pharmacist establishes TRS, physicians can receive reliable drug-
related information without perusing many references and are guar-
anteed open discussions and positive pharmacy experience regarding 
the prescribed drugs. Similarly, TRS is a critical issue regarding 
increasing a physician’s readiness to gather information and recom-
mendations from the pharmacist,[9–14] leading to a higher perception 
of the pharmacists’ expertise by physicians, as opposed to situations 

Table 1 Summary of research studies of collaboration, TRS and prescribing 

Author Industry/country Topic Results 

McDonough and Doucette[7] Pharmacists/USA Collaborative care between  
pharmacists and physicians

The factor influencing the development of 
pharmacist–physician collaborative care was 
TRS

Zillich  
et al.[8]

Physicians /Australia Develop and validate the collaboration 
instrument for physicians

TRS emerged as the domain of PPC

Liu et al.[9] Pharmacists/USA The development of PPC over  
3 months

TRS might have a continuous influence on the 
collaborative relationship between physician 
and pharmacist

Snyder[10] Pharmacists/USA Exploring successful community 
pharmacist–physician collaborative 
care

Community pharmacists and physicians engaged 
in highly collaborative relationships view TRS

Kucukarslan et al.[11] Physicians/USA Physician beliefs and attitudes  
towards collaboration with 
community pharmacists

Physicians (pulmonologists) rated their 
relationship with their community pharmacists 
higher on the TRS.  

TRS acts as the antecedent of pharmacist 
collaboration and subsequent trust-related 
actions, such as physician prescribing 
behaviour

Table 2 The roles of TRS among physicians and pharmacists in previous research

Dimensions/components Mechanisms Descriptions

Framing communication[10] Open communication Elaborates bi-directional communication.
Bridging Narrows the gap between physician and pharmacist.
Stimulating Stimulates interaction between pharmacists and physicians.
Integrating Integrates pharmacists and physicians into engaged in 

collaborative relationships.
Informing Makes first-hand information and develops an intimate 

partnership.
Developing trust[7–9] Mutual trust Understands the expertise and skills of the other party.

Builds confidence Instils confidence of physician to trust a pharmacist’s word 
and expertise.

Respect for each other Develops a trustworthy relationship.
Positive Imparts strong positive collaborative. 

Building commitment[5, 8, 11, 14] Encouraging Encourages collaborative working.
Team building Works together at different times.
Improving Improves collaborative relationships continuously.
Prescribing orientation Improves prescribing drugs.
Consistency Commits to interacting with that pharmacist in the future.
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where the level of TRS is low. Therefore, this research hypothesizes 
that pharmacist expertise will be more important for physicians with 
a high level of TRS regarding the recommendations and information. 
Hypothesis 1 (H1) is explicitly presented below:

H1:  The relationship between pharmacist expert power and 
physician decision to prescribe drugs is moderated by 
TRS, such that the higher the TRS, the stronger the posi-
tive effect.

Although pharmacist collaboration is theoretically crucial to 
improving prescribing, little work has been done on the role of 
pharmacist collaboration in drug prescribing decisions, such as the 
work by Kucukarslan et al.[11]Therefore, there remains the need for 
a study that would focus on understanding the relationship between 
pharmacist cooperation and PPD, which may help the delivery of ef-
fective primary health care.[1, 12] To explain the increasingly complex 
phenomenon of cooperation, several researchers have emphasized 
that TRS is the most important incentive to the pharmacist–phys-
ician cooperation, and making collaboration of a pharmacist more 
visible to a physician, in turn, improves prescribing behaviour.[16–18] 
Therefore, apart from the level of communication as a comple-
ment to the pharmacist–physician cooperation, TRS is essential to 
initiating, operating, developing and facilitating collaborations be-
tween pharmacists and physicians regarding drug prescribing.[3, 7, 10, 19]  
Thus, as TRS in physicians increases, the more intense the collabor-
ation between physicians and pharmacists when prescribing drugs. 
Therefore, it is argued that the level of cooperation will be more 
visible for physicians with a higher level of TRS. Thus, it can be 
hypothesized that:

H2:  The relationship between the PPC and physician decision 
to prescribe drugs is moderated by TRS, such that the 
higher the TRS, the stronger the positive effect.

Methods

Survey research questionnaire
This study has adopted a cross-sectional quantitative research ap-
proach that uses a structured questionnaire for data collection as 
the primary research instrument. This study adapted four items from 
Tahaineh et al.[20] to measure pharmacist expertise. Four measure-
ment items for collaboration and TRS were adapted from Liu et al.[9] 
and Hager et  al.[14] Physician decision to prescribe the drug was 
measured using the three items adapted from Hartono et al.[21] cited 
by Murshid and Mohaidin.[22]

The previous version of this questionnaire was first developed 
in English and later translated to the Arabic language via back-
translation by three experts who ensured the clarity and accuracy 
of the translated items. In addition, the opinions of experts (four 
physicians and three academics in pharmacy and health care) were 
obtained to ensure the content validity of the questionnaire. Finally, 
the experts were asked to judge the appropriateness of items chosen 
to measure the construct presented. Though experts modified all the 
variables, the pilot study was conducted to pre-test the question-
naire and pattern of the statements. Fifty questionnaires were ad-
ministered, but 30 were returned and validated for the pilot study 
analysis. Next, the reliability of the measurement instruments was 
assessed via Cronbach’s alpha. The values for pharmacist expertise, 
pharmacist collaboration, pharmacist TRS and prescribing decision 
were 0.930, 0.817, 0.817 and 0.754, which indicates that the instru-
ments are highly reliable.

Population and setting
This study population comprises physicians working in private and 
public hospitals in Sana’a City, Yemen. These physicians were either 
general practitioners (GPs) or specialists to generalize findings across 
all physicians and obtain perspectives from both sides. The selection 
of Sana’a City as this study area is due to various physicians’ popu-
lations, with multiple specializations and years of experience, across 
a broad geographic location in the city, which is in line with previous 
studies. Therefore, this study’s sampling frame comprises 1732 phys-
icians, comprising GPs and specialists in Sana’a City, Yemen. The 
Cochran formula was initially utilized to decide on the optimum 
sample size, and a value of 470 was obtained. However, given the 
risks of inadequate responses and insufficient data for analysis be-
cause of extreme variability in physician response rates, the sample 
size was increased by 50% to attain 705.

Ethics approval
This study is non-interventional and does not involve patients. 
Hence, no ethical approval was needed. Nonetheless, an undertaking 
according to the moral standards and procedures set for this type 
of research in Yemen and the academic institutions was involved. 
The Ministry of Public Health and population (MoPHP) reviewed 
the questionnaire to ensure that it was in line with the National 
Statement on Ethical Conduct. An official letter introducing the re-
searcher and explaining the purpose of this study was collected from 
MoPHP, which assisted the researcher in getting the support of the 
hospitals and respondents (with reference D/B/116; 26 April 2017).

Data collection
Data were collected from the physicians operating in outpatient 
clinics in public and private hospitals, who were authorized to pre-
scribe. These physicians were purposively selected because they are 
believed to influence drug prescription in hospitals. This research ex-
cluded those who were unauthorized to prescribe, such as radiolo-
gists, microbiologists, anaesthesiologists, haematologists and those 
in nuclear and forensic medicine.

The drop-off/pick-up method was used to administer the ques-
tionnaires to the respondents. This method helps respondents to 
complete the questionnaire at their own time and convenience. Seven 
hundred and five questionnaires were distributed, and 420 responses 
were received, generating a response rate of 59.5%. After removing 
the wrongly filled cases, a total of 393 usable responses were avail-
able for data analysis.Figure 1 The theoretical model and research hypotheses.
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The non-response bias was checked using the Armstrong and 
Overton[23] method of comparing the responses of late respondents 
(102 late respondents) with those of early respondents (291 early 
respondents within 30 days) on main variables and reactions on the 
principal constructs. The independent samples t-test showed that the 
equal variance significance values for all the variables were >0.05 
significance level of Levene’s test for equal variances.[24] Table 2 in-
dicates the respondents’ demographics (Table 3), while Table 4 pre-
sents means (M), standard deviation (SD) and correlation.

Statistical analysis
Structural equation modelling (SEM) was employed using Smart 
Partial Least Squares software (PLS 3.0) to examine the hypothesized 
moderating effects of selected variables. Compared with LISREL and 
AMOS, PLS-SEM is the most efficient way to deal with the moder-
ators.[25] The proposed research model was tested in two stages. The 
first stage involves assessing the outer measurement model, followed 
by an examination of the structural model.[26]

Results

Measurement model
As illustrated in Table 5, the convergent validity of the model is con-
firmed by the high factor loadings, which surpass the minimum re-
quired values (higher than 0.708) for all items,[27] except one item from 
the construct of pharmacist collaboration with physician (PCP) outer 
loadings that falls below 0.708 and thus deleted. The average vari-
ance extracted (AVE) values for all exhibited loadings are higher than 
0.50 on their respective constructs, indicating adequate convergent 
validity.[28] Furthermore, Cronbach’s alpha and composite reliability 
values for all the constructs fall within reasonable ranges of 0.770–
0.800 and 0.860–0.868, respectively, which corroborates the construct 
reliability of the model (˃0.70). Also, the discriminant validity was con-
firmed based on computing the AVE of each construct. As presented in 
Table 6, the square root of the AVE exceeded the correlations among 
latent constructs, suggesting adequate discriminant validity.[29]

Structural model
After assessing the measurement model, the analysis then moved 
to the evaluation of the structural model. Before evaluating the 

structural model, the model fit was assessed. The variance inflation 
factor values were found to be less than the standard criteria re-
ported by Hair et  al.,[26] i.e. <3.3, which indicates the absence of 
multicollinearity. The R2 for the prediction of prescribing decisions 
was 0.224. Finally, the Stone–Geisser’s Q2 statistic(s) was 0.248, 
which is considerably higher than zero (0), suggesting that it is 
slightly relevant for the sizeable prediction of the endogenous con-
struct (i.e. a prescribing decision).

Hypotheses testing
The bootstrap procedure with 1000 (one-tallied, 0.5) bootstrap 
re-sampling was implemented to assess the hypothesized moder-
ating variable. The hypothesized moderating variable was examined 
using the orthogonalization method recommended by Henseler and 
Fassott.[30] First, the two interaction terms between pharmacist expert 
power (PEP), PPC, and TRS were created. These orthogonality terms 
were then used as indicators of the interaction in the structural mod-
erating model of TRS (see Figure 2 and Table 7). Contrary to our pre-
diction, the findings in Table 6 show that the interaction effect between 
PEP and TRS in predicting the decision of physicians to prescribe the 
drugs was not statistically significant (β = 0.054, t = 0.483, P > 0.10, 
f2 = 0.003). Thus, H1 is not supported. In support of H2, the results 
showed a significant positive interaction effect between pharmacist–
physician cooperation and TRS in predicting the decision of physicians 
to prescribe drugs (β = 0.137, t = 1.653, P < 0.05, f2 = 0.183), hence 
providing strong support for H2. The effect size f2 of this interaction 
was = 0.183, which is considered small. However, a small f2 does not 
necessarily signify an unimportant effect. The interaction effect’s inclu-
sion shows when the two interaction effects are inputted in the model, 
as R2 increased to 0.268 (Figure 3), resulting in an R2 change of 4.4 % 
(Table 6), which confirms the moderating effect of TRS.

Additional analysis
To further elaborate the moderating phenomenon of TRS, the inter-
action effect was plotted on a graph (Figure 4) to see how the moder-
ator (TRS) changes the relationship between PPC and PPD. The plot 
in Figure 4 shows a positive relationship between PPC and the PPD. 
Furthermore, the rate of change was higher for the high TRS group 
than the low TRS group. In other words, high TRS provides a more 
profound effect on the relationship between PPC and PPD. Thus, 
high TRS strengthens the positive relationship between pharmacist 
cooperation and prescribing decisions instead of situations where 
the level of trust is low.

Discussion

This study found that TRS has a significant moderating effect on the 
relationship between pharmacist collaboration and prescribing deci-
sion, but not on the pharmacist expertise – prescribing decision rela-
tionship. These findings suggest that TRS plays a “dynamic” role in 

Table 3 Demographic variables

Demographic variable Number of respondents (N = 393) Valid percentage (%)

Gender Male 281 71.1
Female 112 28.9

Number of patients seen daily 1–15 patients/day 168 42.8
16–30 patients/day 160 40.7
>30 patients/day 65 16.5

Years of experience  
in practice

Less than 5 years 165 42
Between 5 and 10 years 228 58

Table 4 Means (M), standard deviation (SD) and correlation 

No. M SD 1 2 3 4

1 PPC 3.757 .860 1    
2 PEP 3.780 .845 .556** 1   
3 TRS 3.601 .945 .449** .254** 1  
4 PPD 3.843 .908 .440** .201** .297** 1

**Significant at P < 0.01.
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strengthening the positive impact of high pharmacist collaboration 
on prescribing, rather than a “supportive” role in increasing phys-
icians’ readiness to gather information and recommendations from 
the pharmacist. One plausible explanation is that physician prescrip-
tion decisions are more influenced by a pharmacist’s knowledge than 
trust in pharmacist expertise in case of the interaction effect[4]; there-
fore, the moderating power of TRS as a theory is less pronounced.

As this research measured pharmacist expertise primarily based 
on experience, information and suggestions, there might be the pos-
sibility that physicians who highly trust their pharmacist prefer 
getting advanced and comprehensive information on drugs. Their 
preferences may lead them to perceive the expertise based on experi-
ence as unfavourable. Without trust in the professional skills and 
ethical character of the pharmacist, true collaboration is not pos-
sible.[31] At this stage, the physician would not need to doubt the 
drug-related information provided by the pharmacist, which can im-
prove their prescribing behaviour.

In practice, physicians may be interested in collaborating with 
pharmacists when they perceived them as trustworthy. As shown 
in Figure 4, the tendency of pharmacist collaboration to positively 
influence prescribing behaviour is more likely to happen under the 
condition of a high level of TRS. This finding aligns with previous 
studies,[9, 14] where physicians were more interested in collaborating 
with highly trusted pharmacists. Thus, TRS is critical to promoting 
and supporting the collaborative working relationship between 
physicians and pharmacists. It would be possible for TRS to improve 
collaborations between physicians and pharmacists and make the 
level of cooperation of a pharmacist more visible to the physician, as 
revealed in these findings.

This finding can also be explained by social power theories, 
which posit that the strength of collaboration depends on TRS. 
Wherever collaboration influence occurs, it seems to be necessary for 
“P (physician) to think that O (pharmacist) knows and for P to trust 
that O is telling the truth.” [32] In the case of high reliability (TRS), 
the cooperation of the pharmacist will be more visible to a physician 
than that of an unreliable pharmacist. In physician–pharmacist re-
lationship literature, the positive association between collaboration 
and improving prescribing behaviours confirms that proximity leads 
to familiarity, which appears to be associated with approachability 
and trust.[33, 34]

Impacts on practice
Government and policymakers should consider the importance and 
impact of TRS when drawing up policies and procedures to enhance 
cooperation between physicians and pharmacists to improve phys-
icians’ prescribing behaviour starting from the formation stage of 
the alliance. Policymakers that are serious about the relationship be-
tween physicians and pharmacists can, with some confidence, work 
out how to build and strengthen TRS between them, which will 
reduce the irrational prescription of drugs. Although health policy-
makers do their best to ensure TRS between physicians and pharma-
cists in practice”, unfortunately, minimal collaboration occurs in the 
practice setting, hence the need to address the level of trust, two-way 
communication, and commitment issues. 

Strengths and weaknesses
The existing literature on the pharmacist–physician relationship 
has revealed a lack of empirical knowledge on how the interaction 
between TRS and different interactions such as PEP and pharma-
cist collaboration can shape prescribing behaviour. Previous studies 
identified TRS as pertinent to achieving active PPC, although they 
failed to link the moderating effect of TRS to drug prescribing de-
cisions. This research provides additional analysis within the PLS 
framework using a new approach (orthogonalizing) to test the mod-
erating effect of TRS. This endeavour of using PLS-SEM is a novel 
approach to the assessment of the moderating impact of TRS.

The weakness of this study mainly involves the design of the 
purposive sampling to elicit responses from physicians that are 

Table 5 Summary of measurement model results

Convergent validity Internal consistency reliability

  Loadings AVE Cronbach’s  
reliability

Composite alpha

Latent variable Items (>0.708) (>0.50) (>0.70 <0.95) (>0.70 <0.95)
Pharmacist expert power PEP1 0.761 0.606 0.783 0.860

PEP2 0.795    
PEP3 0.829    
PEP4 0.725    

Pharmacist–physician 
collaboration

PPC1 0.854 0.676 0.759 0.861
PPC3 0.892    
PPC4 0.710    

Physician prescribing decision PPD1 0.847 0.686 0.770 0.868
PPD2 0.861    
PPD3 0.776    

TRS TRS1 0.821 0.624 0.800 0.868
TRS2 0.849    
TRS3 0.718    
TRS4 0.763    

Source: SmartPLS 3.0 (Algorithm 300).

Table 6 Discriminant validity of construct – Fornell-Larcker criterion

1 2 3 4

1 PEP 0.779    
2 PPC 0.530 0.822   
3 PPD 0.203 0.471 0.829  
4 TRS 0.264 0.431 0.303 0.790

Bold text represents the value square root of AVE.
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Figure 3 Summary of the structural model.

Figure 2 Summary of the measurement model.

Table 7 Results of the hypothesis testing on the moderating effect of TRS

Size effect f2 Supported T-value Std. error Std. beta Variables H

     −0.093** PEP * PPD  
     0.464** PPC * PPD Main effect
   2.163  0.128*** TRS * PPD  
— 0.003 No 0.483 0.095 0.054 PEP * TRS H1
Small 0.183 Yes 1.653 0.065 0.137** PPC * TRS H2
     0.224 R2 Interaction effect
     0.268 R2 change  

Source: SmartPLS 3.0.
***Significant at P < 0.01; **significant at P < 0.05; (one-tailed); bootstrapping (1000, N = 393). 
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knowledgeable in the area of drug prescribing. This is not necessarily 
a study’s weakness as long as attempts to generalize the findings are 
not made. Although the physicians were recruited from different 
specializations, certain specialists or physicians did not participate 
in the survey. Another weakness or limitation is that pharmacist–
physician TRS may vary for the other classes of pharmacists, i.e. 
clinical and community, and across healthcare facilities. Therefore, 
future research can examine the type of pharmacists or instead use 
community pharmacists as a proxy. Furthermore, this study uses 
a self-report questionnaire to collect data that is often associated 
with social desirability bias. Although this study attempted to re-
duce this problem by ensuring anonymity and improving the scale 
items, participants in this study may agree more on socially desirable 
answers rather than honestly expressing the collaborative relation-
ship between pharmacist and physician regarding prescribing deci-
sions on survey questionnaires. Therefore, in the future, it will be 
important for researchers of future studies to combine quantitative 
and qualitative methods to conduct an in-depth investigation of this 
relationship.

Conclusions

This study explored that TRS moderates the link between collabor-
ation and the prescribing decision. The rationale for such moderating 
results had not been addressed, either conceptually or empirically; 
therefore, it justified the need for this research. The results showed a 
significant positive interaction effect between pharmacist–physician 
cooperation and TRS in predicting PPD. Moreover, high levels of 
TRS provide a more profound impact on the relationship between 
PPC and PPD instead of situations where the level of trust is low. 
Therefore, the findings provide an initial indication of the advan-
tage of the dynamic role of TRS between physicians and pharmacists 
to strengthen cooperation. The resultant effect would be prescribing 
behaviour will be improved and increase the inter-professional link, 
as teamwork should aim for better health care.
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