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Abstract

The sequential embedded mixed-method research consisted of two phases. In phase 1, the qual-
itative phase was aimed to explore the experience, barriers and supports of the pharmacists in the pri-
mary care cluster. Focus group discussion was conducted with 24 pharmacists from 6 provinces of the
health region 6. Findings of content analysis comprised three main themes: barriers and supports from
the policy; colleagues; and the pharmacist. The barrier was the health information access and incomplete
data flows from the primary care cluster to the hospital and vice versa. Effective patient care needed
inter-professional teamwork in receiving updated medication knowledge from the part-time pharmacist
in the primary care unit. Communication skills helped the pharmacist provide effective resolutions to
drug-related problems (DRPs). In phase 2, the prospective, quasi-experimental study aimed to examine
DRPs, blood pressure control, and physician acceptance to pharmacists’ roles, as well as, to examine
relationships of patient’s or pharmacist’s factors with the effective resolutions to DRPs. Data collection
form of DRPs was adopted from Cipolle et al’s classification. Quantitative data collection was performed
on 1,471 hypertensive patients who were attended consecutively 3 visits by the pharmacists participat-
ed in the phase 1. Of all 379 DRPs identified, the highest problem was 164 of non-adherence (43.3%).
After the primary pharmacy care, the DRPs were significantly decreased by 33.2% and 32.4% (X’(2)=46.78,
p < 0.001) at visit 1 and 2, respectively. Blood pressure was unchanged. Physician acceptance rates to
pharmacists’ roles were 77.8%, 70.3% and 68.4% consecutively. The factor related to the effective re-
solving non-adherence was the physician acceptance (r, = 0.18, p = 0.020), consistent to phase 1’s
findings. This sequential embedded mixed-method research provided linkages of all findings which
clearly illustrated the overview duty of primary care pharmacy.

Keywords: pharmacists, pharmaceutical care, drug-related problems, hypertension, primary care unit
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Qualitative phase 1 (January 2020)

Aim: to explore the experiences and barriers of pharmacy service in primary care unit

Study design: focus group discussion

Participants: 25 Pharmacists* divided into 3 groups

3-hour training for the pharmacist as a gatekeeper of primary care

to recruit the patients with hypertension

“Drug-related problems and treatment guideline in Thai patients with hypertension” (January 2020)

Quantitative phase (January-December 2020)

Aim: 1. to examine three outcomes of pharmaceutical care process in patients with hypertension at their

primary care unit (drug-related problem change, blood pressure control and physician acceptance to

pharmacists’ intervention)

2. to investigate the relationships of three outcomes with baseline characteristic of patients and primary

care pharmacists

Study design: quasi-experimental study for around 9 months (3 points of collecting data)

Participants: patients with hypertension (n = 1,471 at visit 0, 1,442 at visit 1, and 1,382 at visit 2)

Qualitative phase 2 (April-May 2021)

Aim: to explore the experiences and barriers of pharmacy service in primary care unit

Study design: focus group discussion

Participants: 24 pharmacists* divided into 3 groups

*1 pharmacist was lost to follow-up

Figure 1 Overview of study designs
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Table 1 Baseline characteristics of the recruited pharmacists in focus group discussion (n = 24)

Baseline characteristics

Average age, (years)
Gender: Female
Education: Bachelor’s degree

Master’s degree

Certificate in training program related to family and community pharmacists

Average duration of working in primary care unit; PCU, (years)

Working in urban area
Full-time job in PCU
Duties in PCU

1. Pharmacy service only

2. Pharmacy service, and home health care

3. Pharmacy service, home health care, consumer protection/

medical supplies management system
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Table 2 Summary of barriers and supports of pharmacist duties in the primary care unit (PCU)

Barriers

Family medicine policy:
1. Poor accessibility of the patients to the PCU
due to inconvenient transportation. Unless moving
to the nearest PCU, data linkage had still been

incomplete.

2. Overcrowding patients visited the PCU at the

initial phase of starting policy or COVID-19 pandemic.

Hospital overcrowding reduction policy
1. At the initial phase of launching policy,
drug administration process increased workloads

before being distributed to the PCU/pharmacy.

The executive coordinators:

1. Time limitation for part-time pharmacists in the PCU.

Inter-professional team:
1. Monitoring of patients during COVID-19 pandemic
2. Imbalanced numbers of patients needed home
health care service with numbers of the full team
in the hospital
Local government organization:
1. Disabled patients or caregiver needs
Attitudes towards consumer protection role:

1. Complex regulations, laws, and risk management

experiences

Supports

Classification of patients with controlled or uncontrolled
hypertension by the local guideline

Extension of follow-up period during COVID-19 pandemic
Hospital overcrowding reduction policy by receiving
medications at the nearest PCU/pharmacy

Telemedicine for patient monitoring

Following the initial phase, three types of drug administration
were established for the pharmacists’ selection at the hospital

to reduce their workloads of inventory process.

Delegation of some duties to the staffs in the PCU: medication

delivery and administration, patient monitoring, and medical

supplies management system

Screening by case manager and selection of the appropriate

team (full or partial)

Collaborations with local organizations

Collaborations with law enforcement officers in the local

area
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Table 3 Baseline characteristics of eligible patients (n = 1,471)

Baseline characteristics Number (%)/median (quartile 1, quartile 3)
Gender: Female 1,029 (70.0)
Age (years) 63 (56, 71)
Health insurance scheme
Civil servant medical benefit scheme 80 (5.4)
Universal coverage scheme 1,160 (78.9)
Social security scheme 87 (5.9)
Others 142 (9.6)
Educational level
Primary level 1,030 (70.0)
Secondary or above 299 (20.3)
Not specified 142 (9.7)
With caregivers 387 (26.3)
Duration of hypertension (years) 7.0 (4.0, 10.0)
Co-morbidities
Diabetes mellitus type 2 405 (27.5)
Dyslipidemia 807 (54.9)
Others 187 (12.7)

Medications: pharmacological categories
Anti-hypertensive agents

Calcium-channel blockers 1,017 (69.1)
ACEIs /ARBs' 934 (63.5)
Beta-blockers 260 (17.7)
Non-K" sparing diuretics 217 (14.8)
Others 108 (7.3)
Lipid-lowering agents 905 (61.5)
Hypoglycemic medications 675 (44.7)
Antiplatelets 204 (13.9)
Urate-lowering medications 60 (4.1)
Proton pump inhibitors 44 (3.0)
Psychiatric medications 33(2.2)
Others 300 (20.4)
Use of herbs or dietary supplements 220 (15.0)
Smoking 75(5.1)
Alcohol 171 (11.6)
Exercise 211 (14.3)
Systolic blood pressure (mmHg) 133.0 (126.0, 140.0)
Diastolic blood pressure (mmHg) 76.0 (70.0, 83.0)
Fasting blood sugar (mg/dL) 109.0 (94.0, 135.0)
HbA1C (%) 7.5(6.7,9.4)
Creatinine clearance (ml/min) 79.6 (62.7,94.7)
Total cholesterol (mg/dL) 186.0 (162.5, 210.0)
HDL* (mg/dL) 53.0 (45.0, 67.0)
LDL® (mg/dL) 110.0 (90.0, 133.3)

"ACEls = Angiotensin-converting enzyme inhibitors, " ARBs = Angiotensin receptor blockers, * HDL = high-density lipoprotein,
* LDL = low-density lipoprotein
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Table 4 Change of drug-related problems (DRPs), doctor acceptance (DA) with pharmacist’s intervention, blood pres-

sures of the patients (median (quartile 1, quartile 3))

Visit 0 (n=1,471)

Visit 1 (n=1,367)

Visit 2 (n=1,262) p-value

Categories of DRPs DRPs DA (%) DRPs (% change)’ DA (%) DRPs (% change)’ DA (%)’
1. Need additional drug

therapy 50 41 (82.0) 50 (0.0) 32 (64.0) 58 (+16.0) 32(55.2)  0.547°
2. Unnecessary drug 9 3(33.3) 8(-11.1) 2(25.0) 6 (-33.3) 0(.00  0.174"

therapy
3. Wrong drug 23 17 (73.9) 21 (-8.7) 15 (71.4) 18 (-21.7) 15(833)  0.368°
4. Dosage too low 61 48 (78.7) 47 (-14.0) 39 (83.0) 63 (+3.3) 35(55.6)  0.147"
5. Dosage too high 29 23(793) 29 (0.0) 24 (82.8) 22 (-2.4) 22(100.0) 0.247*
6. Adverse drug reaction 43 34 (79.1) 43 (0.0) 32 (74.4) 25 (-41.9)" 20 (80.0)  0.026
7. Non-adherence 164 129 (78.7) 55 (-66.5)° 34 (61.8) 64 (-61.0) 51(79.7) < 0.001"
Total DRPs 379 295 (77.8) 253 (-33.2)° 178 (70.3) 256 (32.4) 175 (68.4) < 0.001°
Blood pressure (mmHg) (median (quartile 1, quartile 3))
Systolic blood pressure 133 (126,140) 132 (126,139)" 132 (126,139) < 0.001"
Diastolic blood pressure 76 (70,83) 76 (69,83) 76 (69,82) 0.316"
Numbers of patients reaching goal (%)

605 (41.1) 625 (45.7) 620 (49.1) 0.631°

" %DA calculated from numbers of DA / numbers of DRP, " %DRP change calculated from numbers of DRP in each visit / numbers of DRP at
Visit 0, * Cochran’s Q test, * McNemar test for DRPs at visit 0 vs 1 (p < 0.05), * McNemar test for DRPs at visit 1 vs 2 (p < 0.05), " Friedman test,
” Wilcoxon test p = 0.009 when comparing between visit 0 and 1, Patients reaching goal of hypertension, were evaluated by the research
team according to Guidelines in the Treatment of Hypertension 2019, Thai Hypertension Society.
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Table 5 The relationship between outcomes and relevant factors in patients and pharmaceutical care process in the
primary care unit (PCU), only report with statistical significance, Spearman correlation coefficient: rs, (p-value in
bracket)

Success of Doctor Success of Doctor Systolic Diastolic
solving non-  acceptance for solving all acceptance blood blood
adherence solving non- DRPs for solving all  pressure pressure
problems adherence (n = 340) DRPs change”  change’
(n = 160) (n = 160) (n=340) (n=1,262) (n=1,262)
Doctor acceptance 0.18, = - = = =
(yes = 1/no = 0) (0.020)
With caregiver -0.18, -0.19, - - - -
(yes = 1/no = 0) (0.026) (0.017)
PCU setting in urban area - 0.25, -0.12, 0.16, - -
(yes = 1/no = 0) (0.001) (0.022) (0.003)
Full-time pharmacist in PCU - -0.40, - -0.12, - -
(yes = 1/no = 0) (< 0.0001) (0.026)
Numbers of pharmacist’s roles - 0.31, - 0.24, 0.09, 0.08,
in PCU (< 0.0001) (< 0.0001) (0.001) (0.0006)
Working experience (years) - 0.34, - 0.25, 0.08, -
(< 0.0001) (< 0.0001) (0.003)
Working hours (hours/month) - - -0.13,
(0.014) - - -
Training for working in PCU - - - - 0.10, -
(yes = 1/no = 0) (0.0003)

" Blood pressure change was calculated from blood pressure at visit 0 - blood pressure at visit 1
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Phase 1: Focus group

Pharmacist’s roles

discussion in Pharmacy service at Consumer Medical supplies
Home health care
pharmacist’s supports primary care unit protection management
Hospital overcrowding -* *
Policy -
reduction
Documentation
Dispensing, delivering,
Inter-professional team Patient’s care * following
and monitoring
guideline

Local organization

Reduction of risks

by collaborating
Tools/devices for
with law
-* patients with physica -
enforcement
disabilities
officers in the

local area

Skills and experiences

Communication skills, active listening skill, observation, patients' problem solving

skills, training of working in primary care unit

Attitudes towards roles

high confident high confident low confident** | low conﬁdentJr

~

Phase 2: Prospective

quasi-experimental

Reducing drug-related problems

Increasing the number of patients with controlled hypertension

study of

outcomes in patients

with hypertension

pharmaceutical care | without caregivers and doctor acceptance

Factors correlated with the success of solving non-adherence problems: patients

Factors correlated with doctor acceptance and reduced blood pressure: numbers of

pharmacist’s roles in primary care unit and working experience

T
Remarks: *none reported from the present study, **opinions from 9 pharmacists and ~opinions from 4

pharmacists as further questionnaire survey study

Figure 2 Linkages of pharmacist’s roles and pharmaceutical care outcomes in the primary care unit
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