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Abstract

The objectives of this study were to evaluate patients’ attitudes towards hypertension treat-

ment according to the chronic care model and to assess the implementation of hypertension

clinical guidelines in family medicine. The cross-sectional study was carried out in two ran-

domly selected primary health care centers (Bijeljina and Prijedor), respectively in Bosnia

and Herzegovina, covering the period between March and April 2016. This study sample

consists of 791 respondents with hypertension purposing to measure specific actions and

quality of care for hypertensive patients. The Patient Assessment of Chronic Illness Care

(PACIC) was used. Treatment for the indicators of hypertension was assessed by analyzing

patients’ medical charts according to the recommendations of clinical guidelines. More than

half of the evaluated indicators of treatment for hypertension were documented in medical

charts of 84.07% patients. The average overall PACIC score was 4.18 (SD 0.59), being an

average of the separate scores of 4.19 (SD 0.57) in men and 4.17 (SD 0.60) in women. Sub-

scale means of PACIC were as follows: patient activation 4.33, delivery system design 4.36;

goal setting 4.03; problem solving 4.51; follow-up and co-ordination 3.67. No statistically sig-

nificant correlations in the overall score and subscale scores were found by demographic

characteristics. Non-smokers had a significantly higher overall score compared to smokers

(p = 0.001). As implementation of the guidelines became stronger, the reported PACIC

scores rose. Continuing the education of patients in order to achieve better health care out-

comes is imperative.
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Introduction

Primary health care (PHC), oriented toward family medicine (FM) model, is the point of first

contact between the patients and health system, capacitated to resolve a minimum of 80% of

all health problems [1]. To strengthen the PHC, the Republic of Srpska (RS), one of two enti-

ties in Bosnia and Herzegovina implemented health care reform20 years ago,in accordance

with the PHC Strategy. The reform was carried out due to inconsistent delivery of health care

services, unequal access to health care, inadequate financing of health care, lack of human

resources and increasing percentage of elderly population[2]. To enable family physicians and

family medicine nurses to become the gate keepers of health care system and provide develop-

ment of recommended primary care structure dimensions, such as continuity, accessibility,

comprehensiveness and coordination, new scope of services (health promotion, disease pre-

vention, patient education and extended diagnostic and therapeutic procedures) was intro-

duced [3].

According to World Health Organization, the probability of dying between 30 and 70 years

of age from the 4 main mass non-communicable diseases (NCDs) in Bosnia and Herzegovina

(BiH) is 18%, including arterial hypertension -found in 43.2% of adult people [4]. The burden

of hypertension is continuously increasing and has substantial negative influence on popula-

tion level [5]. Apart from the pharmacological treatment [6–8], individual behaviors, healthy

diet, physically activity, treatment adherence, and regular medical appointments play a major

role in hypertension control [9,10]. Previous studies have shown that the integrated, chronic

care models are effective in lowering blood pressure and improving patients’ health [11–18].

The Chronic Care Model (CCM) is a framework for organizing and improving chronic illness

care, based on a proactive, planned approach that incorporates patient self-care, provider, and

system level interventions [19]. Application of the CCM to hypertension improves the diagno-

sis and management of hypertension [20].

Patients with arterial hypertension in BiH are mainly treated by family physicians. There-

fore, implementation of the updated, patient-centered, evidence-based clinical guidelines in

family medicine may have significant impact on the effectiveness of antihypertensive treat-

ment and CCM [11]. Guidelines for hypertension management provide standards of care for

managing hypertension; algorithms that address medication selectionand strategies for

improving treatment adherence [21,22]. Several instruments have been developed to evaluate

the effects of CCM implementation on care and treatment outcomes.The Patient Assessment

of Chronic Illness Care (PACIC) questionnaire is the most frequently used instrument to eval-

uate the delivery of care for hypertensive patients [23]. It was validated in a sample of patients

with hypertension, diabetes, and chronic pulmonary disease in BiH [24].

The objectives of this study were: (a) to evaluate patients’ attitudes towards treatment for

hypertension according to chronic care model, (b) to assess the implementation of the clinical

guideline for hypertension in family medicine, and (c) to assess the relationship between

PACIC score and the implementation of clinical guideline for hypertension in family medi-

cine. The study tests the hypothesis that implementation of clinical guidelines in family medi-

cine is significantly associated with the patients’ assessment of the quality of hypertension care.

Materials and methods

Study participants

The cross-sectional study included a convience sample of 66 family medicine practices from 2

primary health care centers, Bijeljina and Prijedor. The practices were stratified by location to

accurately represent the characteristics of family medicine practice in Bosnia and Herzegovina.
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All FPs were informed in detail by principal investigator about the research objectives and

asked to sign a consent form.

Principal investigator chose a systematic, disproportionate sample of the 12 or 13 partici-

pants, from a register of hypertensive patients available to every family medicine practice, who

met the inclusion criteria and agreed to be enrolled in the study. The sample size calculation

was conducted to estimate the minimum number of responses. With a population size allow-

ing for an error margin of 5% with a 95% Confidence Interval (CI), the minimum required

number of responses was found to be 810. Inclusion criteria were diagnosis of hypertension

according to the criteria of European Society of Cardiology (ESC) [22], over 18 years and

being registered at the same family practice for at least one year. To ensure group homogene-

ity, patients with complications (stroke, ischemic heart disease, arterial fibrillation and heart

failure, renal failure), diabetes, cognitive impairments and any other conditions which would

render the patient ineligible for the study were excluded from the study.

Measures

To measure specific actions and quality of care for hypertensive patients, the Patient Assess-

ment of Chronic Illness Care (PACIC) was used. PACIC assesses patient-centered chronic ill-

ness care, provision of care and the capacity of self-care.As described in detail previously, itis a

a multidimensional, patient centered, cognitively complex 20-item questionnaire divided into

five subscales:patient activation (3 items), delivery system/practice design (3 items), goal set-

ting/tailoring (5 items), problem solving/contextual (4 items), and follow up/coordination (5

items). Responses were rated according to a 5 point Likert-type scale ((ranging from 1 -

“almost never” to 5 - “almost always”). High scores indicated a more frequent occurrence of

the pertinent aspect of chronic care and perception of chronic care delivery.The study partici-

pants were scheduled to see their physician on specific date and asked to answer questions

about the delivery of care in the previous 6 months or to describe the last visit. No participant

identifiers were collected, so anonymity and confidentiality of the responses was ensured

throughout the study. The participation in the study was voluntary, no incentives were

provided.

Demographic and clinical characteristics

A standardized questionnaire was used to collect data regarding the patients’ characteristics

such as gender, age, education, marital status, place of residence, employment status, personal

history, smoking status and family history (cardiovascular diseases, diabetes mellitus, stroke).

To assess the implementation of clinical guidelines for hypertension in family medicine, the

indicators were selected according to the ECS [22] and national clinical guidelinefor arterial

[25] what has been described elsewhere [24]. All aspects of the electronic medical record data

were included in the analysis in the search for evidence of quality indicators.

Clinical data and laboratory parameters were assessedat the time of enrollment. Laboratory

tests included: cholesterol, LDL-cholesterol, triglycerides, creatinine, glucose, urine protein

analysis and hemoglobin, and clinical measures: body mass index (BMI) and waist circumfer-

ence. Type of treatment and lifestyle counselling were registered.

The study was conducted in accordance with the World Medical Association Declaration of

Helsinki of 1964, and approved by local authorities and local Bioethics Committees (BC) in

participating primary health care centers (BC Prijedor: Approval No. 01-1545-3/15 and BC

Bijeljina: Approval No. 6372/15).
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Statistical analysis

Socio-demographic and clinical characteristics are presented by mean values and standard

deviation. Categorical variables were presented with counts and percentages while continuous

ones with means and standard deviations. The significant differences between patient sub-

groups were divided according to demographic, socio-economic and clinical variables. PACIC

scores and its five subscales were tested using the one-way ANOVA or t-test, related either to

the number of subgroups, or to their non-parametric alternatives. All P values are based on

two-tailed tests, and P< 0.05 was considered significant. Data were analyzed using SPSS 21

software (SPSS Inc, Chicago, III).

Results

The study sample included of 791 patients accepting an interview out of 810 who were invited

to participate in both PHC centers (response rate = 97.65%). The mean age was 63.3 years

(SD = 10.32). Participants were mostly female (61.7%). Majority of patients had a secondary

education level (45.5%), lived with a partner (70.3%), and were retired (38.3%). A majority of

the patients (57.3%) lived in urban or suburban areas, 84.9% were non-smokers, and 40.7%

were overweight. Out of 785 people that answered the question, ’What do you think about

your health?’,14.6% of the participants thought they had excellent health. 289 (36.8%) had

good health, and 381 (48.5%) had bad health. The number of patients visiting their family doc-

tor one to four times during the last twelve months was slightly over-represented (37.2%)

(Table 1).

More than half of the indicators of hypertension treatment based on the clinical guideline

were documented in medical charts by 84.07% of patients. The study showed that from 50% to

74.99% of indicators were documented in 45% of the patients’ medical charts, and 75% or

more of the indicators were documented in 39.06% of patients medical charts. Creatinin clear-

ance was the only one indicator not documented in medical charts of the study sample. Out of

all evidenced indicators, 349 (44.12%) patients had 50% or more normal findings (Table 2).

There was the statistical significant association between the number of patient visits to the fam-

ily doctor and the percentage of documented indicators (p = 0.004), but there was no statisti-

cally significant association between the number of patient visits to the family doctor and the

percentage of normal findings (p = 0.387).

The average overall PACIC score was 4.18 (SD 0.59), 4.19 (SD 0.57) in men and 4.17 (SD

0.60) in women. Subscale means of PACIC were as follows: patient activation 4.33, delivery

system design 4.36; goal setting 4.03; problem solving 4.51; follow-up and co-ordination 3.67

(Table 3).

No statistically significant correlation in overall score and subscale scores were found

according to age, sex, marital status, education level, place of residence, employment status

and BMI categories. Non-smokers had the significantly higher overall score as well as all sub-

scale scores (p<0.05). Patients with an excellent health reported statistically significantly

higher overall score in comparison with those with self-perceived bad health (p = 0.009). There

was significant association between excellent health with subscale scores, “Delivery system

design/decision support” (p = 0.003), “Goal setting/tailoring” (p = 0.008) and “Follow-up/

coordination” (p = 0.005). Patients with the highest percentage of implemented examination

and clinical indicators (�75%) had significantly higher overall scores (p = 0.001), in “Delivery

system design/decision support” (p = 0.001), in “Goal setting/tailoring” (p = 0.001), in “Prob-

lem solving/contextual” score (p = 0.001), and in “Patient activation” (p = 0.002). There was a

statistically significant difference in overall score as well as four subscale scores by blood pres-

sure values (p<0.05). “Problem solving/contextual” score was not statistically different
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between patients with normal and abnormal systolic (p = 0.075) and diastolic (p = 0.143)

blood pressure (Table 3).

Means of the overall PACIC scores were compared by clinical parameters using the Student

t test. Patients with normal values of creatinine and waist circumference had significantly

Table 1. Socio-demographic characteristics of respondents.

Characteristic N %

Age groups, years

< 55 151 19.3

55–64 259 33.2

65+ 371 47.5

Gender

Male 303 38.3

Female 488 61.7

Marital status

With partner 568 72.1

Without partner 220 27.9

Education level

Primary 325 42.0

Secondary 352 45.5

Tertiary 96 12.4

Employment

Employed 138 17.5

Non—employed 159 20.2

Retired 302 38.3

Student 4 0.5

Housewife 167 21.2

Other 19 2.4

Place of residence

Urban 291 36.8

Semi–urban 162 20.5

Rural 337 42.7

Smoking status

No 665 84.9

Yes 118 15.1

BMI, kg/m2

Normal /(18.50–24.99) 175 23.3

>25 (overweight) 306 40.7

>30 (obese) 271 36.0

Self reported health

Excellent 115 14.6

Good 289 36.8

Bad 381 48.5

Number of patient visits

None 17 2.2

Once to four times 292 37.2

Five to ten times 277 35.2

More than ten times 200 25.4

BMI: body mass index

https://doi.org/10.1371/journal.pone.0202250.t001
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higher overall scores. No statistically significant differences were found regarding PACIC

score between the patients with abnormal and normal values of glucose, cholesterol, triglycer-

ides, proteinuria and BMI (Table 4).

Advice on regular physical activity was recorded in 672 (85%) and diet related counseling

in 712 (90%) medical records in previous 12 months. Majority of patients used either ACE

inhibitors (47.2%) or combinations of ACE inhibitors with diuretics (40.5%) (Table 5).

Discussion

FM doctors in RS are obliged to implement clinical guidelines in the treatment of patients with

hypertension. Ministry of health and social welfare in RS published clinical guidelines for the

most common chronic diseases in RS in 2004. Furthermore, guidelines have been updated in

2010 [25]. The RS Agency for Certification, Accreditation and Health Care Improvement

monitors and improves health care quality including implementation of clinical guidelines in

family medicine. Analyzing the level of guideline implementation, it is possible to assess if the

health care in FM is in accordance with chronic care model (CCM). Our intention was to

assess the delivery of CCM activities in RS using patients’ medical charts and the PACIC ques-

tionnaire. The mean value of the overall PACIC of 4.18 obtained in our study was higher when

compared with similar studies conducted in United Kingdom, Romania, and Germany [17–

28]. It indicates, that, on average, the chronic care model has occurred “most of the time” in

Table 2. The relationship between patient characteristics and hypertension guideline indicators.

Patient

characteristics

Indicators registered in medical charts (percent) Normal indicator findings (percent)

<25 25–49.99 50–74.99 �75 Total <25 25–49.99 50–74.99 �75 Total

Gender

Male N (%) 25 (54.3) 27 (33.8) 10 (36.) 121 (39.2) 303 (38.3) 40 (43.0) 138 (39.5) 122 (35.7) 3 (42.9) 303 (38.3)

Female N (%) 21 (45.7) 53 (66.3) 226 (63.5) 188 (60.8) 488 (61.7) 53 (57.0) 211 (60.5) 220 (64.3) 4 (57.1) 488 (61.7)

Total N (%) 46 (100) 80 (100) 356 (100) 309 (100) 791 (100) 93 (100) 349 (100) 342 (100) 7 (100) 791 (100)

Age Mean (SD) 63.8 (14.2) 64.7 (10.3) 627 (10.5) 635 (9.5) 63.3 (10.3) 65.7 (11.5) 63.1 (10.8) 62.8 (9.4) 66.1 (12.7) 63.3 (10.3)

<55 N (%) 11 (25.0) 14 (17.9) 78 (22.3) 48 (15.5) 151 (19.3) 16 (17.8) 72 (21.0) 62 (18.2) 1 (14.3) 151 (19.3)

55–64 N (%) 6 (13.6) 21 (26.9) 107 (30.6) 125 (40.5) 259 (33.2) 14 (15.6) 109 (31.8) 134 (39.3) 2 (28.6) 259 (33.2)

�65 N (%) 27 (61.4) 43 (55.1) 165 (47.1) 136 (44.0) 371 (47.5) 60 (66.7) 162 (47.2) 145 (42.5) 4 (57.1) 371 (47.5)

Total N (%) 44 (100) 78 (100) 350 (100) 309 (100.0) 781 (100) 90 (100) 343 (100) 341 (100) 7 (100) 781 (100)

Smoking status

No N (%) 43 (93.5) 69 (87.3) 294 (83.8) 259 (84.4) 665 (84.9) 81 (88.0) 297 (86.1) 280 (82.6) 7 (100.0) 665 (84.9)

Yes N (%) 3 (6.5) 10 (12.7) 57 (16.2) 48 (15.6) 118 (15.1) 11 (12.0) 48 (13.9) 59 (17.4) 0 (0.0) 118 (15.1)

Total N (%) 46 (100) 79 (100) 351 (100) 307 (100) 783 (100) 92 (100) 345 (100) 339 (100) 7 (100) 783 (100)

Self-reported health

Excellent N (%) 8 (17.4) 4 (5.1) 49 (13.9) 54 (17.5) 115 (14.6) 11 (12.0) 40 (11.6) 63 (18.5) 1 (14.3) 115 (14.6)

Good N (%) 15 (32.6) 44 (55.7) 132 (37.5) 98 (31.8) 289 (36.8) 42 (45.7) 138 (39.9) 106 (31.2) 3 (42.9) 289 (36.8)

Bad N (%) 23 (50.0) 31 (39.2) 171 (48.6) 156 (50.6) 381 (48.5) 39 (42.4) 168 (48.6) 171 (50.3) 3 (42.9) 381 (48.5)

Total N (%) 46 (100) 79 (100) 352 (100) 308 (100) 785 (100) 92 (100) 346 (100) 340 (100) 7 (100) 785 (100)

Number of visits to Family physicians

None N (%) 1 (2.2) 4 (5.0) 10 (2.8) 2 (0.7) 17 (2.2) 0 (0.0) 11 (3.2) 6 (1.8) 0 (0.0) 17 (2.2)

0–4 N (%) 19 (41.3) 39 (48.8) 130 (36.8) 104 (33.9) 292 (37.2) 39 (41.9) 128 (36.9) 123 (36.3) 2 (28.6) 292 (37.2)

5–10 N (%) 8 (17.4) 24 (30.0) 121 (34.3) 124 (40.4) 277 (35.2) 25 (26.9) 123 (35.4) 125 (36.9) 4 (57.1) 277 (35.2)

>10 N (%) 18 (39.1) 13 (16.3) 92 (26.1) 77 (25.1) 200 (25.4) 29 (31.2) 85 (24.5) 85 (25.1) 1 (14.3) 200 (25.4)

Total N (%) 46 (100) 80 (100) 353 (100) 307 (100) 786 (100) 93 (100) 347 (100) 339 (100) 7 (100) 786 (100)

https://doi.org/10.1371/journal.pone.0202250.t002
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our society. Petersen reported that total PACIC score of 2.4 was associated with “real life sce-

narios” in Germany where patients with multiple chronic conditions had complex needs [28].

Al Momen reported much lower total PACIC score (1.9863) as a consequence of low patient

doctor relationship in Riyadh [29]. Our findings did not show statistical significant correlation

in PACIC scores according to age, sex, marital status, education level, place of residence,

employment status and BMI categories. It is contrary to the original validation study scores

that were positively associated with gender and the number of chronic diseases [23]. Findings

of the study in India showed that PACIC 20 was slightly correlated with age, gender and

Table 3. PACIC overall and subscales scores in patients with hypertension in family medicine.

Patient

characteristics

PACIC

(Q1-Q20)

Mean (SD)

PACIC subscales

Patient activations

(Q1-Q3)

Mean (SD)

Delivery system design/

decision support (Q4-Q6)

Mean (SD)

Goal setting/

tailoring (Q7-Q11)

Mean (SD)

Problem solving/

contextual (Q12-Q15)

Mean (SD)

Follow-up/coordination

(Q16-Q20)

Mean (SD)

Guidelines implementation

% of implemented examination, categories

< 25.00 3.96(0.76) 4.20(0.90) 4.02(0.79) 3.84 (0.95) 4.43 (0.77) 3.54 (1.01)

25.00–49.99 3.93(0.53) 4.13(0.71) 4.00(0.64) 3.73 (0.70) 4.27 (0.67) 3.48(0.84)

50.00–74.99 4.17(0.58) 4.29(0.76) 4.35(0.66) 4.00 (0.82) 4.51 (0.53) 3.65 (0. 89)

� 75.00 4.28(0.56) 4.43(0.66) 4.50(0.59) 4.15(0.76) 4.57 (0.55) 3.76 (0.87)

P-valuea 0.001 0.002 0.001 0.001 0.001 0.049

% of normal examination findings, categories

< 25.00 3.95(0.65) 4.17(0.83) 4.01(0.76) 3.84(0.79) 4.36 (0.69) 3.49 (0.89)

25.00–49.99 4.16(0.58) 4.34(0.71) 4.36(0.63) 3.98 (0.84) 4.48 (0.59) 3.69 (0.89)

50.00–74.99 4.25(0.56) 4.36(0.72) 4.44(0.63) 4.11 (0.75) 4.56 (0.52) 3.70 (0.89)

� 75.00 4.34(0.69) 4.43(0.63) 4.48(0.60) 4.00 (0.98) 4.64 (0.40) 3.91 (1.03)

P-valuea 0.001 0.145 0.001 0.021 0.013 0.191

Smoking status

no 4.20(0.58) 4.36(0.72) 4.38(0.65) 4.06 (0.81) 4.53 (0.57) 3.72 (0.88)

yes 4.00(0.58) 4.16(0.76) 4.22(0.70) 3.85(0.78) 4.37 (0.59) 3.44 (0.89)

P-valueb 0.001 0.010 0.026 0.010 0.009 0.002

Self–reported health

Excellent 4.32 (0.52) 4.43 (0.07) 4.54 (0.05) 4.22 (0.74) 4.54 (0.51) 3.90 (0.85)

Good 4.17(0.06) 4.34 (0.70) 4.35(0.59) 4.04 (0.78) 4.51(0.52) 3.69(0.87)

Bad 4.14 (0.62) 4.29 (0.76) 4.30 (0.72) 3.95 (0.83) 4.49(0.63) 3.59(0.91)

P-valueb 0.009 0.144 0.003 0.008 0.700 0.005

Blood pressure

Systolic

>140 mmHg 4.02 (0.65) 4.21 (0.80) 4.17 (0.74) 3.83 (0.872) 4.42 (0.71) 3.43 (0.97)

<140 mmHg 4.22 (0.55) 4.37 (0.70) 4.42 (0.63) 4.87 (0.77) 4.53(0.53) 3.74 (0.85)

P-valueb 0.001 0.018 0.001 0.001 0.075 0.001

Diastolic

>90 mmHg 3.88 (0.67) 4.09 (0.97) 4.10 (0.83) 3.60(0.79) 4.34(0.67) 3.23 (0.92)

< 90 mmHg 4.21

(0.568)

4.35 (0.69) 4.39 (0.64) 4.07 (0.79) 4.52 (0.57) 3.71 (0.88)

P-valueb 0.001 0.039 0.011 0.001 0.143 0.001

a ANOVA test
bStudent t-test

https://doi.org/10.1371/journal.pone.0202250.t003
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chronic diseases [30]. A Swiss study showed the significant correlation between the French

version of the PACIC and age [31]. Similar to our findings, in a Romanian study, age and the

number of chronic conditions were not significantly associated with PACIC scores [27].

This study revealed that PACIC scores were positively related to the number of patients’ vis-

its to FD. Patients with the highest percentages of implemented examinations and clinical indi-

cators (�75%) had significantly higher overall scores. “Delivery system design/decision

support” being, “Goal setting/tailoring”, “Problem solving/contextual” score and “Patient acti-

vation”, There was no statistically significant difference between groups related to the percent-

age of clinical indicators and “Follow-up/coordination” scores. The mean score in Germany

was highest for the subscale ’Delivery system design/decision support’ and contrary to our

findings, the lowest for ’Goal setting/tailoring’ [28]. PACIC score in China was associated with

Table 4. Differences in PACIC scores according to the values of clinical parameters.

Parameter Number of participants with registered value PACIC pa

Mean SD

Serum glucose >6.5 mmol/ 160 4.22 0.52 0.597

<6.5 mmol/l 524 4.19 0.59

Cholesterol >5 mmol/l 425 4.19 0.59 0.490

<5 mmol/l 238 4.22 0.52

HDL- cholesterol < 1.2 F; 1 M mmol/l 186 4.28 0.53 0.305

> 1.2 F;1 M mmol/l 114 4.35 0.58

LDL-cholesterol >3.4 mmol/l 287 4.27 0.56 0.648

<3.4 mmol/l 253 4.25 0.55

Triglycerides >1.7 mmol/l 331 4.22 0.566 0.388

<1.7 mmol/l 330 4.18 0.574

Hemoglobin <120 F, 140 M g/l 174 4.27 0.523 0.129

>120 F, 140 M 497 4.19 0.593

Creatinine <44 F, 62 M μmol/l 161 4.07 0.607 0.000

>80 F,106 M μmol/l 464 4.28 0.551

Proteinuria >150 mg/24h 25 4.04 0.721 0.638

<150 mg/24h 117 4.11 0.597

BMI >25 kg/m2 269 4.18 0.584 0.611

<25 kg/m2 476 4.16 0.588

Waist circumference (cm) > 88 F, 102 M 195 4.22 0.533 0.004

< 88 F, 102 M 226 4.37 0.502

BMI: Body Mass Index; F: female; M: male
aStudent t-test

https://doi.org/10.1371/journal.pone.0202250.t004

Table 5. Antihypertensive therapy.

Medication class n % 95%CI

ACE inhibitors 373 47.2 43.4–51.0

Combinations ACE inhibitors/diuretics 320 40.5 36.7–44.3

Calcium channel blockers 252 31.9 28.3–35.5

Beta blockers 144 18.3 15.3–21.3

Diuretics 71 9.0 6.8–11.2

95%CI: confidence interval

https://doi.org/10.1371/journal.pone.0202250.t005
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the utilization of community health centers, where patients’ trusting in community health cen-

ters depended on the quality of chronic care [32]. Our study results were similar to Petersen

et al. [28] and Ludt et al. revealing that higher PACIC scores were associated with more fre-

quent FD contacts [33]. There was a statistical significant correlation between patients with

normal blood pressure and overall score as well as four subscale scores. “Problem solving/con-

textual” score was not statistically significantly different between patients with normal and

abnormal blood pressure. There was statistical significant correlation between the number of

patient visits to the family doctor and the percentage of documented indicators. Frequent visits

make an opportunity for developing better communication between FDs and patients in order

to implement clinical guidelines and increase the quality of hypertension care in PHC centers

(Table 3). Correlation between the number of patients’ visits to FD and percentage of normal

findings was not statistically significant in our study. There are a lot of factors influencing nor-

mal findings such as medical treatment, lifestyle and education of patients. The role of FD is

important in patients’ education on diet, physical activity as well as smoking cessation.

Similar to Krucien et al. we found the overall PACIC score significantly associated with

self-reported health [34]. The majority of patients in our study are satisfied with their health

status. Patients who reported excellent health had often received written recommendations on

health improvement and had most of the time been asked about their goals in caring for their

illness. FM teams gave a copy of the treatment plan to those patients and most of the time was

considerate of the patient’s traditions.

The major strength of this study is that it is the first conducted study that has captured

information in our society on the patient’s experience of hypertension care. Outcomes of the

study have indicated the quality of hypertension care.

In spite of these results, there were several limitations. A majority of patients had a good,

long-term relationship with their family physician, so patients may have had prior positive atti-

tudes. The study was conducted in two primary health care centers, one in the western part

and another in the eastern part of RS. Further studies including other primary health care cen-

ters in Bosnia and Herzegovina are needed to explore factors that may mediate the health care

of patients, such as reform of primary health care and improvements in a field of family medi-

cine education.

Conclusions

Implementation of clinical guidelines significantly improves patients’ assessment of the quality

of care (S2 and S3 Tables). Guidelines must be actively integrated into family practice to reach

optimal outcomes. The chronic care model could be an ideal, multidimensional systemic and

integrated approach to optimise all components of hypertension management. Further studies

are required to identify elements that might enhance the utilization and application of clinical

guidelines for arterial hypertension among family physicians [35].

Acknowledgments

The authors would like to thank Mrs Elizabeth Klaassen for the English language editing.

Author Contributions

Conceptualization: Natasa Pilipovic-Broceta, Nadja Vasiljevic, Jelena Marinkovic, Nevena

Todorovic, Janko Jankovic, Dimitra Kalimanovska-Ostric, Maja Racic.

Data curation: Natasa Pilipovic-Broceta, Nadja Vasiljevic, Jelena Marinkovic, Nevena

Todorovic, Janko Jankovic, Irena Ostric, Dimitra Kalimanovska-Ostric, Maja Racic.

Pacic application in Bosnia and Herzegovina

PLOS ONE | https://doi.org/10.1371/journal.pone.0202250 August 14, 2018 9 / 12

https://doi.org/10.1371/journal.pone.0202250


Formal analysis: Natasa Pilipovic-Broceta, Nadja Vasiljevic, Jelena Marinkovic, Janko Janko-

vic, Irena Ostric, Dimitra Kalimanovska-Ostric.

Investigation: Natasa Pilipovic-Broceta, Nadja Vasiljevic, Jelena Marinkovic, Nevena Todoro-

vic, Janko Jankovic, Maja Racic.

Methodology: Natasa Pilipovic-Broceta, Jelena Marinkovic, Nevena Todorovic, Janko Janko-

vic, Irena Ostric, Dimitra Kalimanovska-Ostric, Maja Racic.

Supervision: Nadja Vasiljevic, Dimitra Kalimanovska-Ostric.

Writing – original draft: Natasa Pilipovic-Broceta, Nadja Vasiljevic, Jelena Marinkovic,

Nevena Todorovic, Irena Ostric.

Writing – review & editing: Janko Jankovic, Dimitra Kalimanovska-Ostric, Maja Racic.

References

1. Starfield B, Leiyu S, Macinko J. Contribution of Primary Care to Health Systems and Health. Milbank Q.

2005; 83:457–502. https://doi.org/10.1111/j.1468-0009.2005.00409.x PMID: 16202000

2. Republic of Srpska Government. Ministry of Health and Social Welfare. The Primary Health Care Strat-

egy. Banja Luka: Ministry of Health and Social Welfare of the Republic of Srpska; 2004. Available

from: http://www.vladars.net/sr-SP-Cyrl/Vlada/Ministarstva/MZSZ/Documents/Primarna%20zastita%

20Brosura.pdf. Cited December 1 2017.

3. Atun R, Kyratsis I, Jelic G, Gurol-Urganci I, Rados-Malicbegic D. Diffusion of complex health innova-

tions—Implementation of primary health care reforms in Bosnia and Herzegovina. Health Policy Plan.

2007; 22(1):28–39 https://doi.org/10.1093/heapol/czl031 PMID: 17237492

4. World Health Organization Global status report on noncommunicable diseases 2014. Available from:

http://www.who.int/nmh/publications/ncd-status-report-2014/en/. Cited January 23 2017.

5. Public Health Institute of Republic of Srpska. Analysis of Population Health in Republic of Srpska, 2014.

Available from;.http://www.phi.rs.ba/pdf/publikacije/publikacija_zdr_stanje_2014.pdf. Cited December

1 2017.

6. Wright JT Jr., Williamson JD, Whelton PK, Snyder JK, Sink KM, Rocco MV, et al. A Randomized Trial of

Intensive versusStandard Blood-Pressure Control. The New England journal of medicine. 2015;

373:2103–16. https://doi.org/10.1056/NEJMoa1511939 PMID: 26551272

7. Verdecchia P, Staessen JA, Angeli F, de Simone G, Achilli A, Ganau A, et al. Usual versus tight control

of systolic blood pressure innon-diabetic patients with hypertension (Cardio-Sis): an open-label rando-

mised trial. Lancet (London,England). 2009; 374:525–33.

8. Reboussin DM, Allen NB, Griswold ME, Guallar E, Hong Y, Lackland DT, et al. Systematic Review for

the 2017 ACC/AHA/AAPA/ABC/ ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Preven-

tion, Detection, Evaluation, and Management of High Blood Pressure in Adults Aof the American Col-

lege of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J Am Coll

Cardiol. 2018; 71(19):2176–98. https://doi.org/10.1016/j.jacc.2017.11.004 PMID: 29146534

9. Bright TJ, Wong A, Dhurjati R, Bristow E, Bastian L, Coeytaux RR, et al. Effect of clinical decision-sup-

port systems: a systematic review. Ann Inter Med. 2012; 157:29–43.

10. Patel P, Ordunez P, DiPette D, Escobar MC, Hassell T, Wyss F. Improved Blood Pressure Control to

Reduce Cardiovascular Disease Morbidity and Mortality: The Standardized Hypertension Treatment

and Prevention Project. J Clin Hyperten (Greenwich). 2016: 18(12):1284–94.

11. Zhang Y, Tang W, Zhang Y, Liu L, Zhang L. Effects of integrated chronic care models on hypertension

outcomes and spending: a multi-town clustered randomized trial in China Yuting. BMC Public Health.

2017; 17:244 https://doi.org/10.1186/s12889-017-4141-y PMID: 28284202

12. Glynn LG, Murphy AW, Smith SM, Schroeder K, Fahey T. Interventions used to improve control of

blood pressure in patients with hypertension. Cochrane Database Syst Rev. 2010; 3:CD005182.

13. Jaffe MG, Lee GA, Young JD, Sidney S, Go AS. Improved blood pressure control associated with a

large-scale hypertension program. JAMA. 2013; 310(7):699–705. https://doi.org/10.1001/jama.2013.

108769 PMID: 23989679

14. Houle SK, Chatterley T, Tsuyuki RT. Multidisciplinary approaches to the management of high blood

pressure. Curr Opin Cardiol. 2014; 29(4):344–53. https://doi.org/10.1097/HCO.0000000000000071

PMID: 25029452

Pacic application in Bosnia and Herzegovina

PLOS ONE | https://doi.org/10.1371/journal.pone.0202250 August 14, 2018 10 / 12

https://doi.org/10.1111/j.1468-0009.2005.00409.x
http://www.ncbi.nlm.nih.gov/pubmed/16202000
http://www.vladars.net/sr-SP-Cyrl/Vlada/Ministarstva/MZSZ/Documents/Primarna%20zastita%20Brosura.pdf
http://www.vladars.net/sr-SP-Cyrl/Vlada/Ministarstva/MZSZ/Documents/Primarna%20zastita%20Brosura.pdf
https://doi.org/10.1093/heapol/czl031
http://www.ncbi.nlm.nih.gov/pubmed/17237492
http://www.who.int/nmh/publications/ncd-status-report-2014/en/
http://www.phi.rs.ba/pdf/publikacije/publikacija_zdr_stanje_2014.pdf
https://doi.org/10.1056/NEJMoa1511939
http://www.ncbi.nlm.nih.gov/pubmed/26551272
https://doi.org/10.1016/j.jacc.2017.11.004
http://www.ncbi.nlm.nih.gov/pubmed/29146534
https://doi.org/10.1186/s12889-017-4141-y
http://www.ncbi.nlm.nih.gov/pubmed/28284202
https://doi.org/10.1001/jama.2013.108769
https://doi.org/10.1001/jama.2013.108769
http://www.ncbi.nlm.nih.gov/pubmed/23989679
https://doi.org/10.1097/HCO.0000000000000071
http://www.ncbi.nlm.nih.gov/pubmed/25029452
https://doi.org/10.1371/journal.pone.0202250


15. Proia KK, Thota AB, Njie GJ, Finnie RK, Hopkins DP, Mukhtar Q, et al. Team-based care and improved

blood pressure control: a community guide systematic review. Am J Prev Med. 2014; 47(1):86–99.

https://doi.org/10.1016/j.amepre.2014.03.004 PMID: 24933494

16. Fortuna RJ, Nagel AK, Rose E, McCann R, Teeters JC, Quigley DD, et al. Effectiveness of a multidisci-

plinary intervention to improve hypertension control in an urban underserved practice. J Am Soc Hyper-

tens. 2015; 9(12):966–74. https://doi.org/10.1016/j.jash.2015.10.004 PMID: 26687551

17. Walsh JM, McDonald KM, Shojania KG, Sundaram V, Nayak S, Lewis R, et al. Quality improvement

strategies for hypertension management: a systematic review. Med Care. 2006; 44(7):646–57. https://

doi.org/10.1097/01.mlr.0000220260.30768.32 PMID: 16799359

18. Jacob V, Chattopadhyay SK, Thota AB, Proia KK, Njie G, Hopkins DP, et al. Economics of team-based

care in controlling blood pressure: a community guide systematic review. Am J Prev Med. 2015; 49

(5):772–83. https://doi.org/10.1016/j.amepre.2015.04.003 PMID: 26477804

19. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of chronic disease in pri-

mary care. JAMA. 2002; 288(19):2469–75. PMID: 12435261

20. Lewanczuk R. Hypertension as a chronic disease: What can be done at a regional level? Can J Cardiol.

2008; 24(6):483–4. PMID: 18548145

21. Chobanian AV, Bakris GL, Black HR, Cushman WC. The seventh report of the Joint National Commit-

tee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: the JNC 7 Report.

JAMA. 2003; 289(19):2560–72. https://doi.org/10.1001/jama.289.19.2560 PMID: 12748199

22. Weber MA, Schiffrin EL, White WB, Mann S, Lindholm LH, Kenerson JG, et al. Clinical practice guide-

lines for the management of hypertension in the community. A statement by the American Society of

Hypertension and the International Society of Hypertension. J Clin Hypertens (Greenwich). 2014; 32:3–

15.

23. Glasgow ER, Wagner HE, Schaefer J, Mahoney DL, Reid JR, Greene MS. Development and Validation

of the Patient Assessment of Chronic Illness Care (PACIC). Med Care. 2005; 43(5):436–444. PMID:

15838407

24. Pilipovic-Broceta N, Vasiljevic N, Marinkovic J, Todorovic N, Jankovic J, Ostric I, et al. Validation of

Patient Assessment of Chronic Illness Care (PACIC) in the Republic of Srpska, Bosnia and Herzego-

vina. EJPCH. 2018; 6(1):12–19.

25. Janjić B, Stoisavljević-Šatara S, VulićD, Martinović . Oboljenja kardiovaskularnog sistema. Arterijska

hipertenzija. Banja Luka: Ministarstvo zdravlja i socijalne zaštite Republike Srpske; 2009.
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