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Objective: To compare patient experience in a real-life population of people living with HIV (PLWH) who received pharmaceutical 
care (PC) based on the Capacity-Motivation-Opportunity (CMO) model versus the traditional model.
Methods: Prospective cohort study in PLWH receiving either CMO-based PC or traditional PC in Spain between October 2019 and 
June 2021 (24 weeks), performed by the pharmacy department of 14 Spanish hospitals. Participants were adult patients with a clinical 
diagnosis of HIV treated with antiretrovirals who had been monitored in the participating hospital pharmacies for >1 year. Patient 
experience (IEXPAC questionnaire), clinical outcomes (cholesterol, triglycerides, HDL, glycated haemoglobin, and blood pressure), 
adherence to treatment, virologic control and patient satisfaction were determined.
Results: Patient experience in the CMO group at week 24 was significantly better (7.6 vs 6.9) than in the traditional group, with 
a higher mean improvement. Adherence was better in the CMO group, particularly with regard to concomitant medications (53.2% to 
91.7%, p<0.001); no changes were observed in the traditional group. Patient satisfaction improved in the CMO group vs the traditional 
group (48 vs 44, p<0.001).
Conclusion: To our knowledge, this is the first study to compare CMO vs traditional methodology. The CMO model showed an 
overall improvement in real-life patient experience, satisfaction, and adherence to treatment compared to the traditional methodology.
Keywords: pharmaceutical care, HIV/AIDS, medication adherence, patient satisfaction, outcome assessment

Plain Language Summary
In recent years, several authors have agreed that the classic definition of pharmaceutical care has already “hit the ceiling” and needs to 
be rethought, rather than changed, leading the way to rethink the definition of this activity so that it is much more in line with the times 
and the needs of patients. This study was conducted to compare and measure the patient experience and clinical impact of a new 
methodology of pharmaceutical care applied to people living with HIV versus the traditional model. To this end, a prospective 
multicenter study was developed to evaluate this question. The generation of new high quality evidence is essential to incorporate 
a new concept and methodology of pharmaceutical care and for it to become the gold standard in routine practice.

Introduction
Human immunodeficiency virus (HIV) infection compromises CD4 cells and renders people living with HIV (PLWH) 
susceptible to other infections and some types of cancers.1 According to the World Health Organization (WHO), the 
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numbers of PLWH rose to 37.7 million worldwide in 2020,1 of which 73% were receiving treatment.2 New infections 
were estimated at 1.5 million,1 and the proportion of elderly people infected with HIV also increased.3

Antiretroviral treatment (ART) increases life expectancy in these patients and HIV has become a chronic infection for 
most of them.4,5 As a consequence, patients with HIV develop other comorbidities earlier than their HIV-negative 
counterparts.4,6 Some of these comorbidities are associated with age, which may lead to polypharmacy.5,7

Many studies over the years have suggested that HIV, ART treatment, or both, increase the risk of metabolic 
disorders,8–10 which explains why clinical outcomes such as cholesterol, high-density lipoproteins (HDL), triglycerides, 
glycated haemoglobin A1c (HbA1c) and blood pressure have been assessed in PLWH.

In this complex setting, individualised pharmaceutical care (PC) is crucial. This concept, established in the 1990s, has 
traditionally focused on the medication administered to individuals.11

Although different studies suggest that PC improves adherence, suppression of viral load, and improvement of CD4-T 
lymphocytes, it should be noted that most studies have a high risk of bias. New professional roles of clinical pharmacists 
are emerging in recent years.12

However, in 2017, a new model based on Capacity-Motivation-Opportunity (CMO) pillars changed this paradigm, 
strengthening the idea that the patient and their circumstances, in terms of complexity, adherence or polypharmacy, 
needed to be at the centre of the model and managed according to a multidisciplinary and multidimensional 
perspective.13,14

To test this new model, patient activation,15,16 adherence to ART,17,18 adherence to concomitant medication,15,18 

clinical outcomes16,17,19 and patient experience20 were assessed in PLWH treated using the CMO model. Studies showed 
that this approach positively influenced these variables, and that both patients and healthcare professionals generally 
agreed on the benefit of the pharmacy intervention.17

Although the CMO model has been successfully applied in single and multicentre studies,16–20 no direct comparison 
with the traditional model has been made.

In this study, we applied the CMO model in real-life patients treated in 14 centres across Spain and assessed their 
experience, clinical outcomes, adherence, viro-immunological control, and satisfaction with the PC they received 
compared with the traditional approach, which does not include patient stratification or motivational interviews. To 
our knowledge, this is the first direct comparison of the CMO vs the traditional model.

Methods
Study Design and Participants
PLWH were prospectively recruited between October 2019 and June 2021 in 14 centres (specified in the acknowl
edgement section) across Spain. Patients were 18 years of age or more, clinically diagnosed with HIV infection 
(including hepatitis B or C virus coinfection), receiving ART, attending PC visits in a participating hospital pharmaceu
tical department for ≥1 year before the beginning of the study, and eligible to sign the informed consent. Patients were 
excluded if they were unable to complete the study questionnaires. No patients were paid for their participation in the 
study.

Patients were evaluated and followed up until November 2021. The study was carried out according to the 
International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use and the 
Declaration of Helsinki.21 The study protocol and any other information requiring pre-approval was reviewed and 
approved by the research centre ethics committee Comité de Ética de Investigación Sevilla Sur (#0159-N-19).

Intervention
Thirteen participating hospitals (14 in all) that had been using the traditional model before the study were randomised to 
continue using the same model or to implement the CMO model. Participating centres were matched by size and number 
of patients to balance recruitment and activities among those using the 2017 CMO model13 and those using the traditional 
model.11,22,23 Seven hospitals were included in each group. For analysis, patients were grouped according to whether 
they received PC according to the CMO method (CMO group) or the traditional method (traditional group).
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In brief, the CMO model initially stratified the patients into three levels of priority according to their demographic, 
social, health, cognitive, functional, clinical services utilisation, and medication-related variables. Each patient received 
intensive PC corresponding to the predetermined interventions for each level of care, including training and education, 
individual pharmacotherapeutic monitoring and coordination of healthcare team members. Every level of priority 
required certain interventions and frequency of visits, plus the interventions of the previous level, eg the interventions 
and frequency offered to priority 2 patients corresponded to those of priority 1 plus priority 2.13 According to the PC 
model, the interventions were led by hospital pharmacists, but agreed and carried out jointly with the multidisciplinary 
team in charge of the clinical follow-up of the patients.

Interestingly, during the face-to-face visit to the Hospital Pharmacy Service, a motivational interview was conducted 
for each patient. In each interview, pharmacotherapeutic objectives were established or re-evaluated, in consensus with 
the rest of the medical team taking care of the patient at all times.

Lastly, all patients received permanent contact tools (web, phone, email, etc.) with study pharmacists to resolve any 
incident or doubt related to their treatment at any time during the study.

Traditional PC intervention does not include patient stratification or the use of motivational interviews or modern 
technologies. The follow-up performed was the traditional one, according to the classic guidelines for the follow-up of 
this type of patients, more based on identifying, preventing and solving drug-related problems.11,22,23

Outcomes
Outcomes were measured at the beginning (baseline) and at the end (24 weeks) of the study. Patient experience was 
evaluated using the IEXPAC questionnaire that was developed to measure the experience of patients with chronic 
illnesses with healthcare and social care professionals and services24 and was administered by technical support staff to 
avoid bias. IEXPAC survey comprises two parts. The first one (global IEXPAC) consists of 11 items that are given 
a score of 1 (never) to 5 (always) depending on their frequency. The sum of the items scores ranges from 11 to 55, and 
this is converted to a global score between 0 and 10. The second part comprises four conditional questions that are 
assigned a score of 0 to 10 (conditional IEXPAC).

Secondary variables included measurement of individual clinical outcomes (cholesterol [mg/dL], blood pressure [mm 
Hg], triglycerides [mg/dL], HDL [mg/dL], and HbA1c [%]), adherence to treatment (both primary adherence and 
secondary adherence to ART and concomitant medication), viro-immunological control (CD4 cell counts [cells/µL], 
CD4/CD8 ratio, viral load [copies/mL]) and satisfaction.

Dispensing records were analysed, and the Simplified Adherence Medication Questionnaire (SMAQ) questionnaire25 

and the Morisky-Green questionnaire26 were used to assess adherence to ART and concomitant medication, respectively. 
Baseline and end-of-treatment ART, concomitant treatment, primary and secondary adherence were assessed. Adherence 
is defined as “the process by which patients take their medications as prescribed”.27

Patient satisfaction was measured using the EVASAF questionnaire, a survey completed by patients about the PC that 
they received at the hospital.28

Statistical Analysis
Qualitative values were described as frequencies and percentages based on the population size, and quantitative values 
were based on the total number of patients (n), median and interquartile range (IQ range, percentile 75–25). Since no 
previous standard for calculating sample size was available in the literature, this was set to at least 1% of the patients 
receiving treatment in each centre, which translated to ≥ 7 patients/centre.

To analyse the relationship between the different time points and the clinical variables, each outcome was described 
using frequencies and analysed with ordinal logistic regressions, except for HDL values that were calculated with 
binomial logistic regressions. For each parameter, the group, time, and interaction group-time coefficients were included 
in the models. Interaction coefficients were used to compare if a change over time in one group differs to that of the other 
group, indicating a differential effect among groups. These measurements were used for adherence parameters and viro- 
immunological control. The odds ratio (OR) was also calculated for clinical outcomes.
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For patient satisfaction, EVASAF questionnaire distribution and scores were analysed using the Shapiro–Wilk test 
and the Mann Whitney U-test, respectively. An additional sensitive exploratory analysis using several linear regression 
models was performed. Total EVASAF score was taken as the dependent variable, and age, level of studies, CD4 cell 
counts, and baseline viral loads were selected as independent variables that could be confounding factors. Model 1 was 
a simple analysis; model 2 included adjustment by age and level of studies; model 3, CD4 cell counts and baseline viral 
loads, and model 4 was an analysis adjusted for these 4 variables.

Data were collected and uploaded to the SEFH REDCap website.
The statistical analysis for the baseline parameters and the evaluation of patient satisfaction with their PC were 

performed using the program R Studio v. 1.1.456; the program R v.4.1.1 and jamovi v.2.2.2 were used for the statistical 
analysis of the IEXPAC questionnaire, biochemical and physiological clinical outcomes, adherence, the viro- 
immunological control, and the exploratory analysis of the evaluation of patient satisfaction with PC.

Results
Participant Characteristics
The baseline characteristics of the study population are described in Table 1. We evaluated 158 patients. Seven changed 
centre during the study and were therefore excluded; a total of 151 patients (117 men and 34 women) were included. The 
number of patients included in each variable can be found in the Supplementary Figure 1.

Their median age was 51.35 years (IQR = 14.2). There was heterogeneity between intervention groups, which was 
considered in the statistical analysis of these results (Table 1). There were more patients with undetectable viral load and 
a CD4 cell count > 200 cells/µL in the CMO group (p<0.001) (Table 1). Clinical characteristics and pharmacotherapeutic 
variables were also evaluated (Table 1). At baseline, the CMO group had more patients with blood pressure levels above 
the normal range (p=0.001). No significant differences were observed between both groups in pharmacotherapeutical 
characteristics, but the number of concomitant medications was significantly higher in the CMO group (p=0.023), in line 

Table 1 Baseline Characteristics of Patients Included in the Study

Total  
(n = 151)

Traditional Group  
(n = 64)

CMO Group  
(n = 87)

p- value

DEMOGRAPHIC DATA

Median age [IQR] 51.35 [14.2] 50.77 [12.3] 52.38 [15.3] 0.347

GENERAL DATA

Pregnancy during the study (n, %) 2 (1.3%) 1 (1.6%) 1 (1.1%) 0.627

Level of studies (n, %) 0.011

No studies 16 (10.7%) 2 (3.1%) 14 (16.3%) -

Basic studies 87 (58.0%) 36 (56.2%) 51 (59.3%) -

University studies 47 (31.3%) 26 (40.6%) 21 (24.4%) -

Currently working (n, %) 92 (61.7%) 45 (71.4%) 47 (54.7%) 0.037

Lives alone 46 (30.7%) 29 (45.3%) 17 (19.8%) 0.001

SOCIAL AND HEALTHCARE DATA

Socioeconomic environment (n, %) 0.776

Very poor 4 (2.7%) 1 (1.6%) 3 (3.5 %) -

Poor 13 (8.7%) 4 (6.2%) 9 (10.6 %) -

(Continued)
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Table 1 (Continued). 

Total  
(n = 151)

Traditional Group  
(n = 64)

CMO Group  
(n = 87)

p- value

Average 35 (23.5%) 17 (26.6%) 18 (21.2 %) -

Good 78 (52.3%) 34 (53.1%) 44 (51.8 %) -

Very good 19 (12.8%) 8 (12.5%) 11 (12.9 %) -

Relationship with healthcare professionals (n, %)

Very poor 0 (0.0%) 0 (0.0%) 0 (0.0%)

Poor 0 (0.0%) 0 (0.0%) 0 (0.0%)

Average 7 (4.8%) 3 (4.7%) 4 (4.8%)

Good 73 (49.7%) 27 (42.2%) 46 (55.4%)

Very good 67 (45.6%) 34 (53.1%) 33 (39.8%)

Knowledge about the treatment and the disease (n, %)* < 0.001

Very poor 1 (0.7%) 0 (0.0%) 1 (1.2%) -

Poor 10 (6.9%) 0 (0.0%) 10 (12.0%) -

Average 23 (15.9%) 5 (8.1%) 18 (21.7%) -

Good 61 (42.1%) 22 (35.5%) 39 (47.0%) -

Very good 50 (34.5%) 35 (56.5%) 15 (18.1%) -

Toxic habits (n, %)** 71 (48.0%) 34 (53.1%) 37 (44.0%) 0.116

HIV DATA

Coinfection (n, %) 21 (14.3%) 7 (11.1%) 14 (16.7%) 0.025

Indetectable viral load (n, %) 114 (75.5%) 30 (46.9%) 84 (96.6%) < 0.001

CD4 cell counts >200 cells/µL 132 (87.4%) 46 (71.9%) 86 (98.9%) < 0.001

CD4/CD8 ratio <1 (n, %) 102 (70.8%) 43 (75.4%) 59 (67.8%) 0.326

CLINICAL VARIABLES

Cholesterol >250 mg/dL (n, %) 17 (11.3%) 10 (15.9%) 7 (8.0%) 0.863

Triglycerides >200 mg/dL (n, %) 23 (15.3%) 12 (19.0%) 11 (12.6%) 0.246

HDL (>45 mg/dL in males and >55 mg/dL in females) (n, %) 78 (53.1%) 36 (59.0%) 42 (48.8%) 0.224

Glycated haemoglobin >7% (n, %) 2 (3.7%) 1 (12.5%) 1 (2.2%) 0.022

Blood pressure >160/100 mm Hg (n, %) 8 (6.0%) 1 (1.8%) 7 (9.1%) 0.001

VACS index (median, IQR) 12 [21] 12 [17] 13 [28.75] 0.002

Cardiovascular risk (median, IQR) 6.5 [8.75] 2 [1] 7 [8.25] 0.124

PHARMACOTHERAPY

ART (n, %) 0.486

2 NRTI + 1 INI 53 (35.1%) 22 (34.4%) 31 (35.6%)

2 NRTI + 1 NNRTI 26 (17.2%) 8 (12.5%) 18 (20.7%)

2 NRTI + 1 boosted PI 17 (11.3%) 9 (14.1%) 8 (9.2%)

(Continued)
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with their greater number of comorbidities (as described in Prados-Torres et al)29 (data not shown). No patient had been 
seen in the emergency room or had been hospitalised before the study (data not shown).

Clinical Outcomes
Pharmacotherapeutic goals for biochemical parameters, hypertension, and glycaemic control after applying CMO or 
traditional PC models were monitored (Table 2). Although reductions were observed after PC intervention in both 
groups, an ordinal logistic regression analysis showed no significant differences in clinical variables between baseline 
and week 24 in either the CMO or traditional group, with the exception of a significant increase in blood pressure in the 
traditional group (p=0.02) (Table 2). The 1 point increase in the predictor “time” indicated that patients in the traditional 
group were 4.10 times more likely to have medium-high blood pressure.

Additionally, after analysing the interaction between the time and groups, a significant difference was observed in the 
Hba1c and blood pressure values between the CMO and traditional groups (p=0.036), despite the low number of patients 
(Table 2).

Differential experience using the CMO versus traditional methodology in PC.

Table 1 (Continued). 

Total  
(n = 151)

Traditional Group  
(n = 64)

CMO Group  
(n = 87)

p- value

Other combinations 55 (36.4%) 25 (39.1%) 30 (34.5%)

Polypharmacy (n, %) 36 (24.2%) 11 (17.7%) 25 (28.7%) 0.177

Number of drugs (median, IQR) 4 [4] 3 [3] 4.5 [3] 0.023

Adherence to ART (n, %) 126 (85.7%) 56 (90.3%) 70 (82.4%) 0.173

Adherence to concomitant treatment (n, %) 68 (66.7%) 34 (87.2%) 34 (54.0%) 0.001

Primary adherence (n, %) 81 (77.9%) 38 (97.4%) 43 (66.2%) <0.001

Secondary adherence (n, %) 73 (68.2%) 35 (83.3%) 38 (58.5%) 0.007

Notes: *By asking the question “In general, which of these categories define best your level of knowledge about HIV?” At the beginning of the study (no useful 
validated tool or scale was found); **Alcohol abuse, smoking or substance abuse. Percentages are based on the valid cases (total number of cases minus missing 
cases). Statistically significant p-values are indicated in bold. 
Abbreviations: ART, antiretroviral therapy; CMO, Capacity- Motivation-Opportunity model; HDL, high-density lipoproteins; INI, integrase inhibitors; IQR, 
interquartile range; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; VACS, 
Veterans Aging Cohort Study.

Table 2 Comparison of Clinical Outcomes Before and After the Implementation of the Traditional PC Model or the CMO-Based PC 
Model

Traditional CMO Time p-value Group p-value *Interaction 
p- value

Baseline Week 24 Baseline Week 24 Traditional CMO Baseline Week 24

CHOLESTEROL (n, %)

Low (<175 mg/dl) 17 (27.0%) 6 (17.6%) 19 (21.8%) 17 (23.0%) 0.651 0.300 0.863 0.109 0.332

Normal (175–250 mg/dl) 36 (57.1%) 24(70.6%) 61 (70.1%) 57 (77.0%)

High (>250 mg/dl) 10 (15.9%) 4 (11.8%) 7 (8.0%) 0 (0.0%)

TRIGLYCERIDES (n, %)

Low (<150 mg/dl) 36 (57.1%) 17 (51.5%) 36 (41.4%) 25 (33.8%) 0.888 0.844 0.246 0.264 0.974

Normal (150–200 mg/dl) 15 (23.8%) 12 (36.4%) 40 (46.0%) 46 (62.2%)

High (>200 mg/dl) 12 (19.0%) 4 (12.1%) 11 (12.6%) 3 (4.1%)

(Continued)
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Results of the global IEXPAC questionnaire showed a significant improvement in patient experience with CMO- 
based PC (Figure 1A). An increase of >1 point was observed from the beginning of treatment to week 24 in the CMO 
group (adjusted p-value <0.005), while the increase from baseline to end-of-treatment in the traditional group was not 
significant (adjusted p-value=0.24). The mean value in the CMO group at week 24 was higher than in the traditional 
group (7.6, SD=1.58 vs 6.9, SD=1.47), although it was not significant (p=0.06, data not shown). Regarding the 
conditional IEXPAC (Figure 1B), CMO methodology had a positive impact after 24 weeks in PLWH (adjusted 
p-value <0.005).

End-of Treatment Adherence
Adherence is shown in Table 3. Increase in adherence to ART in the traditional group was non-significant, in contrast 
with the CMO group (p=0.034). Percentages of adherence to concomitant medication rose in the CMO group between 
baseline and end-of-treatment (p<0.001), while the change observed in the traditional group could not be assessed in 
terms of significance due to lacking values. Primary adherence was similar in the traditional group but increased in the 
CMO group (p<0.001). In this case, analysis of the CMO and traditional groups in terms of time and group resulted in 
significant difference (p=0.017). Secondary adherence results mimicked the trend seen in primary adherence: ie, no 
differences in the traditional group between both time points (p=0.317) but a significant rise in the CMO group 
(p<0.001). Again, the interaction value in both groups was significant (p=0.045).

Viro-Immunological Control
Baseline differences observed in CD4 cell counts and viral loads of the CMO and traditional groups (p<0.001) were 
addressed in the subsequent statistical analyses (Table 4).

The number of patients with CD4 cell counts > 200 cells/µL and undetectable viral load significantly increased 
after 24 weeks in the traditional group (71.2% to 91.9%, p=0.002, and 46.9% to 89.2%, p<0.001, respectively), 
while in the CMO group these values shifted from 98.9% to 98.7% and 96.6% to 98.6% for CD4 cell counts > 200 
cells/µL and undetectable viral load at the end of treatment, respectively (Table 4). Differences between traditional 

Table 2 (Continued). 

Traditional CMO Time p-value Group p-value *Interaction 
p- value

Baseline Week 24 Baseline Week 24 Traditional CMO Baseline Week 24

HDL (n, %)

Low (<45 mg/dl for men; <55mg/ 
dl for women)

25 (41.0%) 15 (48.8%) 44 (51.2%) 43 (58.1%) 0.499 0.380 0.224 0.362 0.972

High (>45 mg/dl for men; >55mg/ 
dl for women)

36 (59.0%) 16 (51.6%) 42 (48.8%) 31 (41.9%)

HbA1c (n, %)

Low (<6%) 4 (50.0%) 0 (0.0%) 3 (6.5%) 0 (0.0%) 0.107 0.137 0.022 0.387 0.036

Normal (6–7%) 3 (37.5%) 6 (85.7%) 42 (91.3%) 37 (94.9%)

High (>7%) 1 (12.5%) 1 (14.3%) 1 (2.2%) 2 (5.1%)

Blood pressure (n, %)

Low (<140/90 mm Hg) 21 (37.5%) 3 (10.3%) 10 (13.0%) 6 (8.7%) 0.020 0.657 0.001 0.661 0.036

Medium (140/90–160/100 mm Hg) 34 (60.7%) 26 (89.7%) 60 (77.9%) 62 (89.9%)

High (>160/100 mm Hg) 1 (1.8%) 0 (0.0%) 7 (9.1%) 1 (1.4%)

Notes: *Time p-value compares the baseline vs end of treatment scores within each group, group p-value compares baseline and traditional groups at each time. Interaction 
p-value compares if the temporal change in a group is different from the temporal change in the other group. Statistically significant p-values are indicated in bold. 
Abbreviations: CMO, Capacity- Motivation-Opportunity model; HbA1c, glycated haemoglobin A1c; HDL, high-density lipoproteins.
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A

B

Figure 1 Global and conditional IEXPAC at baseline and week 24. (A) Global IEXPAC. (B) Conditional IEXPAC. 
Notes: Dots representing the means. ****p < 0.005. 
Abbreviations: CMO, Capacity- Motivation-Opportunity model; N.S., non-significant; p.adj, adjusted p-value; p.adj.sig, significant adjusted p-value; SD, standard deviation.
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and CMO groups were only significant in the case of CD4 cell counts (p=0.043). CMO methodology significantly 
impacted on the CD4/CD8 ratio at the end of treatment (p=0.048), but no other changes were observed.

Patient Satisfaction
Results of the EVASAF questionnaire showed that the score obtained in the CMO group was significantly higher 
than in the traditional group (48 vs 44, p<0.001) (Figure 2 and Supplementary Tables 1 and 2). Knowledge about 
medications and their possible interactions and adverse effects showed the most noticeable differences. Since 
baseline differences among patients in the CMO and traditional groups may confound the interpretation of this 
questionnaire, we developed a series of models. Simple analysis of the group showed significant changes between 
the traditional and the CMO groups (p=0.001). This result persisted after adjustment by age and level of studies 
(model 2), and by CD4 cell counts and baseline viral loads (model 3), p=0.004 and p=0.043, respectively. However, 
model 4 showed no difference (p=0.082).

Table 3 Evaluation of Adherence to Treatment in the Two Intervention Groups After 24 Weeks

Adherence (n, %)* Traditional CMO Time Group Interaction

p-value p-value p-value

Baseline Week 24 Baseline Week 24 Traditional CMO Baseline Week 24

ART adherence 56 (90.3%) 33 (94.3%) 70 (82.4%) 68 (91.9%) 1.000 0.034 0.173 1.000 0.748

Adherence to concomitant treatment 34 (87.2%) 23 (92.0%) 34 (54.0%) 55 (91.7%) - <0.001 0.001 1.000 0.095

Primary adherence 38 (97.4%) 25 (92.6%) 43 (66.2%) 56 (94.9%) - <0.001 <0.001 0.647 0.017

Secondary adherence 35 (83.3%) 23 (85.2%) 38(58.5%) 53 (89.8%) 0.317 <0.001 0.007 0.718 0.045

Notes: *Percentages are based on the valid cases (total number of cases subtracting the lost cases). Time p-value compares the baseline and week 24 scores in each group. 
Baseline time p-value among the “adherence to concomitant treatment” group and the “primary adherence” group could not be calculated because of the number of missing 
values. Group p-value compares baseline and traditional groups at each time. Interaction p-value compares if the temporal change in a group is different to the temporal 
change in the other group. Percentages are based on the valid cases (total number of cases minus missing cases). Statistically significant p-values are indicated in bold. 
Abbreviation: CMO, Capacity- Motivation-Opportunity model.

Table 4 Viro-Immunological Control

Variable Traditional CMO Time Group Interaction

p-value p-value p-value*

Baseline Week 24 Baseline Week 24 Traditional CMO Baseline Week 24

CD4 cell counts

< 200 cells/µL 18 (28.1%) 3 (8.1%) 1 (1.2%) 1 (1.4%) 0.002 0.997 <0.001 0.229 0.043

>200 cells/µL 46 (71.9%) 34 (91.9%) 86 (98.9%) 73 (98.7%)

CD4/CD8 ratio

<1 43 (75.4%) 23 (76.7%) 59 (67.8%) 41 (55.4%) 0.899 0.107 0.326 0.048 0.339

≥1 14 (24.6%) 7 (23.3%) 28 (32.2%) 33 (44.6%)

Viral load

Indetectable (<50 copies/mL) 30 (46.9%) 33 (89.2%) 84 (96.6%) 73(98.6%) <0.001 0.405 <0.001 0.052 0.329

Detectable (>50 copies/mL) 34 (53.1%) 4 (10.8%) 3 (3.6%) 1(1.4%)

Notes: *Time p-value compares the baseline vs end of treatment scores within each group, group p-value compares baseline and traditional groups at each time. 
Interaction p-value compares if the temporal change in a group is different to the temporal change in the other group. Percentages are based on the valid cases 
(total number of cases minus missing cases). Statistically significant p-values are indicated in bold. 
Abbreviation: CMO, Capacity- Motivation-Opportunity model.
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Discussion
In this study, we prospectively compared the impact of two different approaches to PC in PLWH from 14 different 
centres across Spain. The traditional model emphasises treatment, while the CMO model is patient-focused. We found 
that CMO methodology improves patients’ experience, adherence, and satisfaction compared with the traditional model.

The IEXPAC questionnaire measures different items that affect the relationship of patients with their treatment and 
healthcare specialists. The CMO model has previously obtained a high score in each questionnaire level,20 but no 
comparison with other models has been made. In our study, PLWH experience using the CMO approach PC significantly 
improved after 24 weeks of follow-up, in contrast with traditional PC. Additionally, conditional IEXPAC significantly 
improved in the CMO group.

Previous studies have reported that HIV infection and/or ART may trigger metabolic disorders.8 CMO model reduces 
the cardiovascular risk,19 and it has been recently shown to improve biochemical parameters, such as cholesterol, 
triglycerides, HDL and blood pressure.16 We found that cardiovascular variables remained unchanged, except for 
blood pressure and HbA1c. In the traditional group, end-of-treatment blood pressure was more likely to be middle to 
high. In contrast, the percentage of HbA1c in the normal range in patients treated with the traditional methodology rose 
significantly, while that of the CMO group remained unchanged. Remarkably, the percentage of patients with normal 
HbA1c in the CMO group at the beginning of the study was already high (91.3%) and number of patients was low. 
Significant improvements from this baseline level would be probably easier to observe in another population with lower 
values and a higher number of patients. This may also be the reason for the difference in CD4 cells > 200 cells/µL in both 
groups.

Another major concern in PLWH is adherence to treatment, a variable negatively impacted not only for the 
polypharmacy but by the therapeutic complexity resulting from HIV infection and comorbidities.30–32 In our study, 
given the baseline characteristics of the population, the CMO arm had a higher percentage of polypharmacy and 
complexity than the traditional arm. Even under these circumstances, the establishment of PC in PLWH implies an 
increase in adherence and our results, that showed an increase in primary and secondary adherence, are in line with 
previous CMO-based PC, supporting the use of this model to improve patient adherence.15,17,18

Figure 2 Evaluation of patient satisfaction using the EVASAF questionnaire. 
Note: Dots representing the means. 
Abbreviation: CMO, Capacity- Motivation-Opportunity model.
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PLWH satisfaction was measured using the EVASAF questionnaire.28 This survey was developed as a result of 
pharmacists’ awareness of the impact of their work on patient outcomes and treatment. Our results corroborated that the 
CMO model, focused on the patients, is superior to the traditional model and increases patient satisfaction. However, this 
result needs to be viewed with caution, since some variables may have a confounding influence. We found that patients 
are more satisfied when treated with the CMO compared to the traditional model when age and level of studies are 
considered, or when CD4 cell counts, and baseline viral loads are taken into account. However, this scenario changes 
after adjustment of these four factors, highlighting the need for more studies to assess this issue.

Even though the 2017 PC tool based on the CMO model has repeatedly reported advantages for PLWH, it is too 
complex an instrument. Therefore, a simplified adaptation was recently implemented.33 This new tool has not been tested 
yet, but given its simplicity, it should be easy to apply and garner greater benefits for HIV patients. In order to implement 
this methodology, it is not necessary to acquire new technologies or get more staff, it is simply necessary to change the 
professional approach, more focused on the patient and less on the treatment. It is recommended that specialist 
pharmacists disseminate this new conception of the profession among the rest of the multidisciplinary team, even 
among the patients themselves, so that there is a better work and communication dynamic and the best health results are 
obtained from this work model.

Our study had some limitations. Participation and number of patients were smaller than planned due to the COVID-19 
situation and heterogeneity was present at the beginning of the study. Besides, the number of participants for each study 
outcome fluctuated and, on certain occasions, was too low to draw definitive conclusions. Higher numbers of patients, or 
a follow-up of more than 24 weeks to allow the patient more time to ascertain the impact and differences between the two 
models, may shed some light on whether the difference in mean value of these two methodologies, which turned out to be 
p=0.06 in patient experience, would be significant. Indeed, longer study periods will be necessary to determine whether 
the effects observed after CMO pharmacist interventions are preserved over time. Despite these limitations, this is the 
first study to our knowledge to compare the impact of the patient-centred PC with that of traditional treatment-centred 
PC. Considering its ease of implementation, future research in other countries could validate this model in different 
health systems.

Conclusions
In conclusion, the CMO PC model, a pharmacist-led intervention based on the stratification of patients according to their 
specific necessities and their pharmacotherapeutic objectives, and reinforced by motivational interviews and tailored 
follow-up using the new technological tools, has improved PLWH experience, increased their adherence to treatment and 
offered other advantages over the traditional model, in line with previous publications, and might be considered as the 
gold standard in the PC of HIV disease.

Abbreviations
ART, antiretroviral therapy; CMO, capacity, motivation and opportunity; NRTI, nucleoside reverse transcriptase inhibi
tors; PC, pharmaceutical care; PLWH, People living with HIV.
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