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Abstract

Background: Non-communicable diseases are leading causes of death and disability across the world. Countries
with the highest non-communicable disease (NCD) burden in the WHO European Region are often those that have
some of the greatest health system challenges for achieving good outcomes in prevention and care. The aim of
this study was to evaluate the effect of an interprofessional capacity building intervention carried out in Ukraine to
improve the management non-communicable diseases in primary health care.

Methods: A mixed-methods evaluation study was performed in 2018 to analyse the effect of a capacity building
intervention carried out for over 10,000 primary care professionals in Ukraine in 2018. Quantitative data were
collected from primary health care records of intervention and control areas preceding the intervention and 1.5 to
2 years after the intervention. Altogether 2798 patient records before and 2795 after the intervention were
reviewed. In control areas, 1202 patient records were reviewed. Qualitative data were collected carrying out focus
group interviews for health professionals, clinic managers and patients. Also, observations of clinical practice and
patient pathways were performed.

Results: The capacity building intervention improved the capacity of professionals in detection and management
of non-communicable disease risk factors. Significant improvement was seen in detection rates of both behavioural
and biological risk factors and in medication prescription rates in the intervention areas. However, almost similar
improvement in prescription rates was also observed in control clinics. Improvements in control of blood pressure,
blood glucose and cholesterol were not seen during the evaluated implementation period. Qualitative analyses
highlighted the improved knowledge and skills but challenges in changing the current practice.
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Conclusions: A large scale capacity building intervention improved primary health care professionals’ knowledge,
skills and clinical practice on NCD risk detection and reduction. We were not able to detect improvements in
treatment outcomes - at least within 1.5 to 2 years follow-up. Improvement of treatment outcomes would most
likely need more comprehensive systems change.

Keywords: Primary health care, Non-communicable diseases, Intervention, Training, Disease management, Total risk
assessment, Treatment outcomes, Quality improvement

Introduction
Noncommunicable diseases (NCDs) are leading causes of
death and disability across the world, and an obstacle to
economic development. Ukraine is a lower-middle income
country in the European Region of WHO and in 2016,
NCDs were estimated to account for 91% of its deaths [1].
The probability of dying between the ages 30 and 70 years
from any of four major NCDs (cardiovascular diseases,
cancer, diabetes mellitus, chronic respiratory diseases) in
Ukraine in 2016 was amongst the highest for countries in
the WHO European Region and twice as high for men
(35.1%) as for women (16.2%) [2]. Smoking levels and
harmful consumption of alcohol are high, particularly
amongst men [3, 4]. Over a quarter of the adult popula-
tion has raised blood pressure (SBP ≥ 140 and/or DBP ≥
90mmHg or is currently on medication for raised BP) [5].
Countries with the highest cardiovascular disease (CVD)

burden in the WHO (World Health Organization) European
Region are often those that have some of the greatest health
system challenges for achieving good NCD outcomes [6].
Ukraine has been undertaking a major transformation of its
health care system towards universal health coverage since
2015. The initial focus on health financing reform and build-
ing health information systems has led to introduction of
new financing mechanisms, launch of an e-health system,
and strengthening of primary care including reimbursement
of selected medicines [7, 8].
WHO has identified a set of effective interventions for

NCD prevention and control and has developed tools to
assist in their implementation [9]. One such tool is the
Package of essential NCD interventions (WHO PEN)
which includes simple clinical protocols for integrated
prevention and management of CVD and diabetes in
primary health care (PHC) in low-resource settings [10].
The aim of this study is to report the results of a pilot

project to implement WHO PEN related activities in
Ukraine, using retrospective mixed-method effect evalu-
ation after implementation, comparing the PHC clinics
in the pilot and control regions.

Methods
Intervention description
The intervention focused on strengthening the knowledge
and capacity for prevention and control of NCDs in

clinical settings. One of the key activities was the training
of PHC workers on the integrated management of hyper-
tension and diabetes following the principles of the WHO
Package of Essential Noncommunicable diseases interven-
tions (WHO PEN) for PHC. The training was delivered as
a 2-day course by 52 regional trainers in 7 pilot sites of
the project (Ivano-Frankivsk, Lviv, Vinnitsa, Poltava, Dni-
propetrovsk, and Kharkiv regions, and Kyiv city) between
October 2016 and June 2018. Professionals were selected
quasi-randomly into the interventions. At the first stage,
to ensure equal representation of different rayons, each re-
gion was divided into sub-regional districts consisting of
several rayons. Regional health authorities were randomly
selecting health professionals from all PHC clinics provid-
ing services in these sub-regions and ordering them to
attend the training. As a result, the training course was
attended by 10,804 PHC professionals, and for ex-
ample 55% of all doctors providing services in the seven
pilot regions attended the training.
Other elements of the intervention comprised the

provision of the WHO PEN protocols for ‘Integrated
Management of Diabetes and Hypertension’ and ‘Health
Education and Counseling on Healthy Behaviours’
adapted for Ukraine, clinical decision support tools, and
tape measures for all participants of the training sessions.
Training in use of these was an integral part of the cascade
training provided. WHO also worked with the health au-
thorities of the participating regions and Kyiv city to
strengthen their broader governance/leadership role in
NCD prevention; this element is described further else-
where [11].

Data collection
The effect of the intervention was evaluated using a
mixed-methods model including both quantitative and
qualitative data collection as well as clinic facility and
patient pathway observations (Table 1).
Quantitative data for the assessment of the interven-

tion effect was collected from seven intervention regions
(Ivano-Frankivsk Lviv, Vinnitsa, Poltava, Kharkiv, Dni-
propetrovsk and Kyiv city) and from three control re-
gions (Ternopil, Sumy, and Cherkasy) for the pre-
training period (baseline) and post-training period (fol-
low-up). A standardized online data collection tool (See
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Supplementary Table 1) was utilized to collect retro-
spectively from paper-based patient records. The data
collection tool has been successfully used in prior stud-
ies [12–14].
Post-training data was collected for patients of doctors

trained between 1st February 2017 and 30th June 2017
to guarantee that until the end of 2018 the professionals
had had time to change their practices after training. In
order to ensure that the implementation period for each
professional was at least 1.5 years after training, post-
training data was collected searching patient records 2
years backwards from the end of the year 2018 and pre-
training data searching patient records 2 years back-
wards from the end of the year 2016. The data collection
was done between 25 January 2019 and 8 April 2019.
The aim was to assess for both periods 400 patients

per region to obtain a number of observations allowing
analysis of key indicators by region. An equal number of
trained doctors was sampled from each region (n = 20).
Altogether 140 doctors were sampled randomly from
intervention regions and 60 from control regions. The
data was collected from patient records of those patients
who according to the Ukrainian protocol are eligible for
total cardiovascular risk assessment: men 40 years of age
or older and women 50 years of age or older. In inter-
vention regions, the patients also needed to be clients of
a doctor trained in the project. For the post-training data
collection, the first 12 eligible male patients (born 1976
or earlier) and first 12 eligible female patients (born
1966 or earlier) were selected from the visit record of
each doctor from year 2018. Selecting altogether 24 pa-
tients per doctor allowed 20% drop-out from the final
sample in situations where patient records for example

were not found or patients kept those at home. Similarly,
for the pre-training data collection, the first 12 eligible
male patients (born 1974 or earlier) and the first 12 eli-
gible female patients (born 1964 or earlier) were selected
from the visit record of each doctor from year 2016. The
intended sample size was 3360 patients from interven-
tion regions and 1440 from control regions at both base-
line and follow-up timepoints. However, not all the
patient records were available and ultimately from the
intervention areas, 2798 patient records at baseline and
2795 at follow-up were reviewed. In control areas, 1202
patient records were reviewed for both baseline and
follow-up.
The qualitative data was collected through face-to-face,

voice-recorded, 1.5–2 h lasting focus group interviews be-
tween 20 Dec 2018 and 27 Feb. The semi-structured inter-
view scheme followed the topics presented in Table 2 (See
also Supplementary Table 2). In total, 15 focus group in-
terviews were conducted in three regions, of which three
focus group interviews were conducted with managers
(n = 16), three with doctors (n = 18), three with nurses
(n = 22), three with feldshers (n = 18) and three with pat-
ents of trained family doctors (n = 25).
In addition, clinic facility and patient pathway observa-

tions were performed in intervention clinics (n = 112)
and control clinics (n = 39). During their visit in clinics
the persons who collected the quantitative data from pa-
tient records also performed one patient pathway obser-
vation in each clinic where at least one physician was
enrolled into the evaluation. The patient had to have an
appointment because of NCD and be eligible for risk as-
sessment according to the Ukrainian protocol (male
born in 1976 or before and female born 1966 or before).

Table 1 Summary table of key information of the three complementary data sources

Data Key aspects Data collection & data collection tool Data
collection
period

1440 patients from control clinics
(1202 baseline; 1202 at follow-up)

Quantitative
patient
record data

Changes in risk assessment and
treatment practices and
outcomes

Retrospective data collection from paper-
based patient records in intervention and
control clinics for a two-year period for
baseline (1 Jan 2015 to 31 Dec 2016) and
follow-up (1 Jan 2017 to 31 Dec 2018), util-
izing a standardized data collection form
(filled in online).

25 Jan
2019 to 8
Apr 2019

3360 patients from intervention clinics
(2798 baseline; 2795 follow-up) 1440 pa-
tients from control clinics (1202 baseline;
1202 at follow-up)

Qualitative
interview
data

Professionals’ opinions on the
effects of training in changing
the practice and related
possibilities and challenges

Focus group interviews (FGI) including
managers of primary health care clinics,
doctors, nurses, feldshers, and patients of
the family doctors from intervention clinics,
following a semi-structured interview
scheme based on predefined themes.

20 Dec
2018 to 27
Feb 2019

A total of 15 FGI with workforce from
intervention clinics:
3 FGIs with managers (n = 16)
3 FGIs with family doctors (n = 18)
3 FGIs with nurses (n = 22)
3 FGIs with feldshers (n = 18)
3 FGIs with patients (n = 25)

Observation
data

Organizational changes in clinics,
availability of tools and
equipment, and changes in the
division of tasks

Clinic facility and patient pathway
observations in intervention and control
clinics following a protocol and a structured
observation scheme

25 Jan
2019 to 8
Apr 2019

112 observations in intervention clinics;
39 in control clinics
One patient pathway observation (if
possible) per clinic during the
quantitative data collection

Abbreviations: FGI focus group interview
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The observations were performed following a protocol
and a structured observation scheme including items on
share of tasks between professionals, performed mea-
surements, availability of equipment and risk assessment
tools, availability and use of education material, and pro-
fessionals’ performance during the visit (See Supplemen-
tary Table 3). Each observation took approximately 45
min to 1,5 h depending on the waiting time between
nurses’ and doctors’ appointments.
Interviewers and data collectors were introduced to

the project and the contents of the intervention and re-
ceived training for the practical aspects of data collection
during a two-day training. The evaluation workforce had
a health background and the interviewers were already
experienced in qualitative data collection.

Analysis
We integrated the results of the different data sources
through an embedded design with sequential contribu-
tion where a supplementary qualitative follow-up exten-
sion to a core quantitative data extends the initial
findings by exploring how and why a particular set of re-
sults occurred [15]. Mixed-model approaches combine
the strengths of qualitative and quantitative methods
which enabled us to extend objectively measurable quan-
titative findings or care processes and outcomes with
qualitative findings from interviews, emphasizing mean-
ings and interpretation to understand professionals’ per-
spectives, and observations, providing an understanding
of specific contexts and behaviour occurring in naturalis-
tic settings, with a minimum intrusion by the researcher
(Table 1). Preplanned linkages between these methods
facilitated the integration of complementary results.
The prevalence of process and outcome indicators pre-

sented in Tables 3 and 6 were calculated separately for
men and women both for intervention and control re-
gions. Logistic regression models were fitted for control
and intervention regions separately to determine age-
adjusted changes in dichotomous variables between
baseline and follow-up, as well as to assess age-adjusted
interactions between allocation and time for all regions.
A p-value < 0.05 was considered statistically significant.
The focus group interviews were audiotaped and tran-

scribed verbatim. The transcribed interviews were
uploaded into MAXQDA qualitative data management
software. Thematic analysis was used to delineate key
concepts and categories from PHC providers and pa-
tients relevant to building hypotheses in relation to how
the training as well as any other relevant phenomena
shaped the change in PHC practices [16]. Two inde-
pendent reviewers coded the transcripts, comparing ini-
tial codes and developing a codebook for subsequent
coding. Inter-coder reliability was assessed following
established procedures with 80% agreement or higher

Table 2 Focus group interview themes

Clinic managers

Describe and discuss the role that managers played in implementing
the project.

Describe and discuss the results or outcomes of the implementation.

Describe and discuss how the role of nurses and/or feldshers
changed?

Describe and discuss how local protocols, guidelines, or practice
recommendations were developed after training to support clinical
decision making.

Describe and discuss how patients are contacted or reminded to
come to their follow-up medical appointment (“recall systems”)

Describe and discuss any recommendations you would give to other
clinics who want to implement the project.

Doctors

Describe and discuss what you learned from the training workshop

Describe and discuss if and how the division of tasks of doctors,
feldshers and nurses changed after the training?

Describe and discuss the support you had from your clinic (e.g.
managers) to make implement the changes you learned in the
training

Feldshers

Describe and discuss what you learned from the training workshop

Describe and discuss if and how the division of tasks of doctors,
feldshers and nurses changed after the training?

Describe and discuss the support you had from your clinic (e.g.
managers) to make implement the changes you learned in the
training

Describe and discuss how your confidence in dealing with patients
changed?

Nurses

Describe and discuss what you learned from the training workshop

Describe and discuss if and how the division of tasks of doctors,
feldshers and nurses changed after the training?

Describe and discuss the support you had from your clinic (e.g.
managers) to make implement the changes you learned in the
training

Describe and discuss how your confidence in dealing with patients
changed?

Patients

Describe and discuss any changes in the care you received during
the last year

Describe and discuss how your blood pressure, blood sugar, waist
circumference, and/or weight have been measured

Describe and discuss if and how you have been asked about your
smoking, alcohol use, diet, physical activity?

Describe and discuss if and how a doctor or nurse discussed with you
about your cardiovascular disease risk factors

Describe and discuss if and when you have seen the SCORE chart
(show the chart)?

Describe and discuss if and how any life-style counselling was pro-
vided to you.

Describe and discuss your level of satisfaction with the care you
received.
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considered reliable. A model hypothesizing pathways in
access to PHC, developed through an inductive analysis
of participant narrative in combination with a priori
concepts of PHC barriers and facilitators, drove the ana-
lyses of participants’ experiences. Key comparative
elements in analyses included: results of the implemen-
tation, availability of developed protocols, guidelines or
practice recommendations, most influential elements of
the training as well as patient-related and contextual de-
terminants. We conducted within-group and between-
group comparisons, comparing PHC providers’ and pa-
tients’ perspectives with one another, among their own
group, and between the groups, to tease out relational
and attitudinal factors. A Qualitative Framework for
Collecting and Analyzing Data in Focus Groups was
used for the data analysis [17].
For the indicators evaluated in the clinic observations chi-

square tests were performed to compare the categorical out-
comes between the intervention and control clinics.

Ethical review and approval
The study protocol was reviewed by the Institutional Re-
view Board at the Ukrainian Institute on Public Health
Policy. Verbal informed consent was obtained from each
focus group participant and from those observed in the
clinic. No personally identifiable information was col-
lected during the interview or clinic observations.

Results
Detection rates for all behavioral risk factors improved
The quantitative analyses showed that recording of
smoking status into the patient records almost doubled
in the intervention regions over time while the activity
to record smoking status was extremely low in the con-
trol regions without improvement over time (Table 3).
Intervention regions also started to record harmful alco-
hol use and at the time of the follow-up one sixth of pa-
tients had AUDIT test results recorded to the patient
records. In intervention and control clinics, recording of
body mass index improved from one fifth to two thirds
of patients over time, and waist circumference was mea-
sured at the time of the follow-up for almost half of the
patients while at the baseline recordings were found to
be only 10%.
In some regions the improvement over time was less

pronounced than in others, partly because in these re-
gions the situation was better at baseline (e.g. Vinnitsa,
Kharkiv and Lviv) and thus there was less room for im-
provement (See Supplementary Table 4). The largest in-
crease was observed in Poltava and Ivano-Frankivsk
regions, but improvement was seen even in Lviv region
where baseline performance was rather good. Recording
of Body Mass Index (BMI) increased remarkably in all
regions except Kyiv city (data not shown).

These findings were supported by the results observed
from qualitative analyses and observation of facilities
and patient pathways. Clinicians reported that they have
started to pay more attention to prevention (Table 4).
“Now we no longer look at one factor - for example, be-
fore we were looking only at smoking, or overweight, or
… But our patients, especially of the older age, may have
many different health problems! Now we are assessing
cholesterol, and overweight, and smoking, and alcohol
abuse... We pay attention to everything.” (Family doctor,
Central region). “Well, anyway prevention is our duty.
This is our main duty, and treatment is the second.”
(Feldsher, Central region).
The project also provided decision-support tools and

tapes for assessment of risk factors. For example, the ob-
servation of patient pathways demonstrated that BMI ta-
bles were available in 92% of intervention clinics while
only in 21% of control clinics at the time of data collec-
tion (Table 5). Also, many managers had paid attention
to the equipment available. “My director ordered the
tape measures... For each doctor, she ordered height me-
ters and scales. Because, not every doctor had all that
before the training.” (Family doctor, Central region).
Nurses seemed to be also more involved in assessing

the behavioural risk factors. Interviewer: “Who measures
the patient’s weight, height …?” “I do.” (Nurse, Western
region). “Definition of body mass index. Even our pa-
tients now use this table. Patients are also interested in a
healthy lifestyle, they try to prevent the onset of disease
…” (Nurse, Western region). “After the training, my
nurse took on more responsibilities, she became more
active in this regard. Even if I am still busy with the pre-
vious patient, she invites the next one, she measures the
body mass index, counts it... I would say, she performs
the functions of a pre-medical office. If earlier I was not
able neither force nor ask her... now she even takes the
initiative!.” (Family doctor, Central region).
Also, obstacles were raised in focus groups. For ex-

ample, measurement of waist circumference was a new
procedure and not fully accepted: also, health profes-
sionals found it difficult to discuss alcohol use with pa-
tients. “Oh, when there are crowds of people, you do not
think about waist … But if we do, I do all the measures
except blood pressure.” (Nurse, Western region). “Yes,
there were complaints... (laughs) Women especially
reacted with some prejudice... They said: “He measured
my waist! He did not have right to measure my waist!
“(laughs) (Family doctor, Central region). Interviewer 1:
“And if it is not visible? For example, if [female name
redacted] or I come to you as patients, will you ask us
about drinking alcohol?” “I don’t think so …” (Family
doctor, Eastern region).
Before the intervention, both nurses and feldshers had

very limited access to trainings. As this was completely
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Table 4 Summary of content analyses – Improvements and barriers in implementing NCD prevention strategies learned at the
training

Main category Healthcare
professional

Code

Improvements

Organisation and
working conditions

All Focus on NCD prevention (and not only treatment) and assessment of risk factors

General risk assessment instead of focus on single risk factors

Access to laboratory testing improved and test were more often done

Taking measures “in a right way”

doctors/nurses Improved teamwork, distribution of responsibilities (mostly, nurses do all preparatory work
(measurements, tests) and doctors evaluate risk factors, and give lifestyle and treatment counseling)

Establishing pre-medical office

Availability of equipment on the sites

managers Complementary priorities (health care reform as window of opportunity for NCD prevention)

Patient access to medicines improved

Interaction with patient doctors/nurses/
feldshers

Improved communication skills (motivational interviewing)

Emotional
improvements

managers/
doctors/nurses

Feeling motivated and inspired

nurses/feldshers Increased confidence and self-esteem due to training

Barriers

Organisation and
working conditions

doctors/nurses/
feldshers

Lack of systematic approach to selection of the training participants (instead of training for teams of
mangers, doctors, and nurses/feldshers for improved implementation)

Lack of refresher training and possibility to share experience

Lack of time per patient

Workload

Lack of management support

Insufficient equipment on the sites

Lack of pre-medical office

nurses/feldshers Lack of regular training during career

Workload, too much paperwork

feldshers Poor working conditions (e.g. temperature in winter)

Workload, working alone, too many tasks (e.g. cleaning)

Basic equipment is missing

managers Lack of resources

Competitive priorities (prevention work postponed due to health care reform)

Lack of unified forms for monitoring project implementation (patient level and facility level)

Lack of laboratory onsite

Interaction with patient doctors Lack of communication skills (motivational interviewing not applied)

Lack of health culture in patients

nurses/feldshers “Patients trust the doctor more” (lifestyle counseling)

feldshers Social barrier to address unhealthy habits in small rural community setting

Emotional barriers Nurses/feldshers Feeling of inferiority, lack of trust

feldshers Feeling of embarrassment to discuss lifestyle with patients in their community

Feeling overlooked/neglected (focus only on doctors and nurses)
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new for them, they might have not benefitted from the
training to the full extent. In some intervention clinics,
only one professional group participated in the training
and especially managers were not always participating. Es-
pecially nurses commented that the professionals should
be trained as a team to get the most benefit from the
trainings. “I would suggest that such trainings should be
held regularly so that they become a system; at least once
a year. The novel approaches approved by the Ministry of
Health, the new directions in our work, we need to be in-
formed! We would participate in such trainings with
pleasure - but I think it’s better if we go together with a
doctor. Then we can sit together and plan our work with
our patients, and divide our duties between ourselves …
To work as a team. “(Nurse, Western region).

Assessment of total cardiovascular risk by clinicians
improved
The quantitative analyses showed that the proportion of
patients whose total cardiovascular risk was recorded in-
creased from about one fifth at baseline to almost two
thirds of the patients in intervention clinics while in
control clinics the ESC SCORE was neither assessed at
baseline nor follow-up (Table 3).

This finding was supported by the results of the quali-
tative assessment and observation of facilities and pa-
tient pathways. ESC SCORE tables were available in 93%
of the intervention facilities (Table 5). In observation of
patient pathways, the total cardiovascular risk was calcu-
lated to 81% of patients in the intervention clinics. “Pre-
vention should be done both by the nurse and by the
doctor. Cardiovascular risk - this is the first thing you
need to find out in the patient! Assess risk on the
SСОRE scale.” (Nurse, Western region). However, some
clinicians reported that the use of SCORE tables did not
become a routine. “I do not use this SCORE table. I for-
got about it. Just forgot …” (Feldsher, Central region).

Screening of biological risk factors improved
The quantitative analyses showed that the measurement
and recording rates of blood pressure were already high
at the baseline in intervention and control clinics (Table
3). However, a moderate and statistically significant in-
crease was observed for both genders in intervention
clinics and for men only in control clinics. A larger in-
crease over time was observed in measurements of total
cholesterol and fasting glucose in intervention clinics. In
intervention regions, the proportion of patients whose

Table 5 Key results from the clinic and patient pathway observations from intervention and control clinics

Intervention Control Chi-Square test

n = 112 N = 39

Facilities

Physician in same office with nurse (%) 87 100 p = 0.020

Scales available (%) 83 62 p = 0.005

Measure of height available (%) 75 66 p = 0.300

Measuring tape available (%) 91 89 p = 0.800

Blood pressure measurement equipment available (%) 99 100 NA

Different sizes of cuffs to measure blood pressure available (%) 45 54 p = 0.300

Glucometer and test strips available (%) 79 69 p = 0.200

Cholesterol meter and test strips available (%) 34 5 p < 0.001

BMI table available (%) 92 21 p < 0.001

ESC SCORE table available (%) 93 15 p < 0.001

AUDIT test available (%) 92 0 p < 0.001

Nicotine dependence test available (%) 87 0 p < 0.001

Health counselling material(s) available (%) 83 51 p < 0.001

Performed measures

Height, weight and waist measurement (%) 89 79 p = 0.001

Blood pressure measurement (%) 100 100 NA

Random glucose (%) 86 75 p = 0.100

AUDIT test (%) 57 0 p < 0.001

Nicotine dependence test (%) 56 0 p < 0.001

ESC SCORE calculation (%) 81 8 p < 0.001

Abbreviations: BMI Body Mass Index; ESC SCORE Cardiovascular risk; AUDIT Alcohol Use Disorders Identification Test
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total cholesterol was assessed increased statistically sig-
nificantly from less than one third to over half of the pa-
tients. Fasting glucose was measured in intervention
clinics at the time of follow-up from two thirds of the
patients, while at the time of baseline assessment from
about half of them. No improvements were observed for
control clinics except for a moderate increase in total
cholesterol recording in men.
This was supported by the comments from qualitative

study (Table 4). Vast majority of doctors reported that
they had referred their patients much more to different
laboratory tests than before the intervention. “Yes, I also
started recommending glycosylated hemoglobin to my
patients. After the training, exactly. Because after train-
ing I understood why this matters.” (Family doctor, East-
ern region). However, in addition to increased awareness
on the importance of risk factor screenings, new equip-
ment available have obviously also affected the change.
Three of the intervention regions had benefitted from
the simultaneously ongoing World Bank project provid-
ing some point of care testing equipment. “It is possible
because we participate in a pilot on family medicine,
Vinnitsa region, and we received everything we need.
Every physician has a blood glucose meter and choles-
terol meter in his office, and everything else. “(Family
doctor, Central region). Significant differences in the
proportion of the patients whose total cholesterol or
blood glucose was measured were observed between re-
gions. One explanation for that can be different possibil-
ities for laboratory and point of care testing. “There is a
blood pressure machine in my office; I also have child
scales, pulse oximeter, tape measure, SCORE table –
that’s all. No, there is no height meter. No glucose meter
or cholesterol meter so far … And I do all the measures;
my nurse did not attend the training. “(Family doctor,
Western region). The existence of the WB project does
not fully explain the differences as major improvement
were also observed in Lviv and Ivano-Frankivsk regions
and Kyiv city which did not participate in the WB pro-
ject. Most likely there are also urban-rural differences in
resources.
Clinicians also expressed concerns about the lack of uni-

fied system of monitoring the patients with elevated NCD
risk. In some clinics separate paper forms were used, in
some information was only written to patient files and
some regions had electronic medical charts in use. In
addition, some regions had duplicate systems (same paper
and electronic forms) doubling the work load.

Medication prescription rates improved
The quantitative analyses showed that the proportion of
CVD patients prescribed a statin improved statistically
significantly over time in intervention and control clinics
(Table 6). Increase was also observed among diabetes

patients in intervention and control clinics, but the
increase was significant only among women in inter-
vention clinics. Prescription of hypertension medica-
tion improved statistically significantly over time
among all patients with hypertension and also among
all patients with CVD in intervention clinics, while
the improvement was only statistically significant for
men in control clinics.
Ongoing health care reform and the introduction of the

national reimbursement program in 2017 obviously influ-
enced the use of medication. This is also supported by the
observation that the increase was similar also in control
regions. “Available medicines – it’s such a big advantage,
it has changed a lot, it is true. People who never took
medicines at all, because - expensive, far to go... - now
they are starting taking them, this is good. Of course, it is
necessary to extend this list to other diseases, because it
stimulates people to get treatment. They get prescriptions,
they feel that they are taken care of, there is some atten-
tion to them. And it is free … This ensures adherence to
treatment.” (Manager, Western region).

Blood pressure, blood glucose or blood cholesterol
control did not improve
The quantitative analysis showed that the proportion of
hypertensive patients with good blood pressure control
was rather low in intervention and control clinics and
did not improve during follow-up (Table 6). Also no im-
provement over time was observed in control of high
blood cholesterol among CVD patients or glucose
among diabetes patients in intervention and control
clinics in intervention and control clinics. Even though
the attitudes and processes changed, the time between
baseline and follow-up might have been too short to
observe major changes as it needs not only change in
clinical practice, but also patients’ adherence to
treatments.
Detection of high values, starting medications or in-

tensifying them is only one part of management. Patients
also need to be motivated to take the medication. In the
qualitative survey, all professionals complained about the
lack of time as a major obstacle to thoroughly concen-
trate on disease management and especially in providing
counselling. “Sometimes you just do not have enough
time. If it was not 24 hours in a day … but at least 48,
then, maybe, I would have managed all this (laughs).
And if there were not 40 patients in the corridor... not
40 people in the line, but 15 or 20, as it is supposed for
one shift... Then everything would be just perfect. But
now we have … I personally have 40 people for appoint-
ments per shift.” (Family doctor, Central region). “You
know, theу were so vivid, these activities and exercises...
We were traveling home with my doctor, discussing: “It
should be done in this way, it should be done in that
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way …” We were so inspired! Well, then we came
home... And somehow … we come to naught... Because
we just have no time, no time to do this... Well, of
course we have implemented something, but not every-
thing. Because it is really not enough - 15 min per pa-
tient...” (Nurse, Central region).
In the qualitative research, it was observed that the

professionals found motivational interviewing as a new
method and thus not so easily adjustable to routine
practice. “I would also like to learn some psychological
moments, how to find an approach and communicate
with a patient, some tricks... How to make a patient do
what is needed, how to talk with him properly, so that
he will hear and believe you …” (Family doctor, Eastern
region). However, the patients had noticed changes in
treatment culture. “Before, it was a little bit different,
they mostly prescribed medication. Now more attention
is paid to prevention and preventive examinations. The
doctor explains everything in a lay language, so that the
patient understands that he himself needs it, and not the
doctor only. This is our health, and this is not only doc-
tor’s responsibility, but also our responsibility...” (Female
patient, Central region). “I liked very much that the doc-
tor – well, not only those medicines … She said that I
need to cut salt consumption, I should consume less fat
to keep healthy diet … And you know, I have lost 8 kilos
within past year!” (Female patient, Central region). Also
the observation of facilities and patient pathways sup-
ported this finding as much more preventive counselling
was provided to patients in intervention areas compared
with control areas. In observations, 96% of patients got
some kind of preventive or health promoting counselling
either by a physician or a nurse in intervention regions,
compared with only 41% in control regions.

Discussion
Summary of findings
This study demonstrates the effects of a capacity build-
ing intervention among primary health care profes-
sionals carried out in Ukraine using mixed-methods
evaluation. Quantitative data was collected from patient
records. Such approach using real world data (RWD) to
generate real world evidence (RWE) is useful for asses-
sing effectiveness of interventions that are not well
suited to being tested in RCTs (for example health ser-
vice level interventions) [18].
Some improvement was seen in detection rates for be-

havioural and biological risk factors – many of which
were significant only in intervention clinics. Improve-
ment was also observed in medication prescription rates,
but those were very similar also in control clinics. Im-
provements in control of blood pressure, blood glucose
and blood cholesterol were not seen during the imple-
mentation period evaluated.

The findings from the qualitative data supported the
changes observed in quantitative quality of care indica-
tors. Trainings addressing the importance of total risk
assessment, provision of tools and equipment and giving
more responsibility to nurses had increased the interest
and capacity to actively identify risk factors and to rec-
ord those. The new national reimbursement programme
for essential medicines [19] seemed to be the key driver
for improved prescription rates of hypertension medica-
tion and statins. This also explains the similarities be-
tween intervention and control clinics in that regard.
According to qualitative findings, even though improved
communication skills were reported, many factors such
as lack of time per patient and uncertainty in using
newly learned motivational interviewing techniques can
be factors that explain modest or no improvement in the
control of risk factors in certain settings. Most patients
had however observed change in treatment cultures to-
wards a more preventive approach.

Interpretation of findings
Changing clinical practice in health service delivery is a
complex task with unique considerations based on geo-
graphical, political, economic, and historical contexts.
Known challenges to implementing essential interven-
tions for CVD risk management in Eastern Europe
includes inconsistent international guidance, lack of na-
tional capacity for evidence-based healthcare, limited
access to essential medicines and technologies, inconsist-
ent national guidelines, and limited experience in guide-
line implementation and clinical epidemiology [20, 21].
Many of these known challenges were addressed
through the larger SDC project including prioritizing
NCDs at a national level, identifying and mapping exist-
ing resources, and engaging key stakeholders. The study
herein focused more specifically on tailoring interven-
tions to the Ukrainian health system and generating
local evidence for the purpose of quality improvement
and mainstreaming. All of these activities are known to
help implement essential NCD interventions in settings
similar to Ukraine [22].
The Consolidated Framework for Implementation Re-

search (CFIR), which outlines factors critical to success-
ful implementation, has been previously described in
relation to CVD risk management in Eastern European
and Central Asian Countries [22, 23]. The explanatory
qualitative findings of the present study mostly relate to
the inner setting – the primary health care centers
themselves – rather than the intervention characteristics,
characteristics of individuals, the outer setting, or overall
process. The most prominent domains of the inner set-
ting, as defined by the CFIR, in the qualitative results
were: implementation climate, tension for change, com-
patibility, relative priority, readiness for implementation,
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leadership engagement, available resources, and access
to knowledge and information [22, 23]..
Changes quite inevitably meet resistance. Some factors

leading to resistance are stability, established structures,
traditional hierarchies, institutional climates and existing
roles and competencies of professionals [24–26]. In
terms of the implementation climate in primary health
care, or the capacity for change, not all the managers in
the participating clinics participated themselves in the
trainings, which most likely in addition to their existing
skills in leading organization change affected their com-
mitment for implementation of the new interventions
[27]. Furthermore, clinicians were inspired by the train-
ing and ready to change their practices, but when
returning back to offices were overwhelmed with time
constraints and established structures prevented them
from reorganizing their practices or the content of their
work. Coupled together with lack of support and leader-
ship engagement needed for uptake of new processes
[28], these findings suggest an insufficient tension for
change within many primary health care centers. Some
centers, however, showed a greater degree of readiness
for implementation with a high degree of compatibility
with the intervention package, as demonstrated by the
establishment of “pre-medical offices” to increase the
capacity to conduct CVD risk assessment and enhance
the roles of nurses in the management of NCDs. In the
process of changing clinical practice in health service de-
livery the successes and failures are greatly determined
by people and processes either enabling or resisting the
change [24]. Successful change is dependent on how
people change their work [29].
While clinicians found the training useful, the qualita-

tive findings also demonstrated that the relative priority
for implementation was generally low (due to competing
demands and lack of managerial support) and the com-
plexity of the intervention was high after one training
only. While initially the access to knowledge and infor-
mation was good through the training, participants spe-
cifically highlighted the need for continued medical
education to aid in implementation in their own medical
practices.
On this point in particular, there is a vast evidence

base examining the impact of continuing medical educa-
tion (CME) on physician behavior and patient outcomes.
An overview of 39 systematic reviews [30] parsed the
evidence and highlighted consistent improvements in
clinician knowledge and patient outcomes as a result of
CME. While our results demonstrated changes in phys-
ician behavior, it did not show a change in patient out-
comes. While the initial training provided was based on
a needs assessment and used interactive learning
methods, both known to improve quality of care, it was
lacking in continuity which is an important aspect of

maximizing quality improvement from CME. In future,
greater emphasis on continuity (e.g. follow up support
and training) and individual or practice level needs as-
sessments may help increase the impact on patient
outcomes.

Strengths and limitations
WHO was carrying a much broader piece of work to im-
prove NCD prevention and health promotion during the
period of this study (2016–2019). This included initia-
tives on NCD policy development, such as the develop-
ment and approval of a National NCD Action Plan till
2030, NCD prevention and health promotion in school
settings where school nurses and local community were
involved, as well as social marketing campaigns for alco-
hol control and a communication strategy on NCD pre-
vention. We cannot be sure to what extent these
broader initiatives impacted on the knowledge or behav-
ior of clinicians and patients within our study. Neverthe-
less, we would have expected such initiatives to impact
on both pilot and control clinics equally.
As mentioned in the introduction, broader health sys-

tems strengthening efforts were underway in Ukraine
during the period that this project was implemented.
The Affordable Medicines Programme was introduced
in Ukraine in April 2017 to provide patients with im-
proved access to 23 outpatient medicines for the treat-
ment of chronic noncommunicable diseases [19]. Its
evaluation confirmed that the Programme contributed
to a significant increase in access to needed outpatient
medicines in Ukraine although uptake across regions
was uneven. As the prescription rates improved also in
control clinics the effect observed is most likely due to
the Affordable Medicines Programme and the independ-
ent effect of training cannot be analysed.
One of the limitations is a relatively short implementa-

tion period (1.5 to 2 years) as the retrospective evalu-
ation happened quite soon after the training had been
finished. Adaptation of new practices takes time, so
some of the benefits of the training and the obtained
new skills might not become visible in such a short time.
Changes in professionals’ performance during the path-
way observations cannot be fully ruled out. However, we
assume the effect to be small as the timing of the obser-
vation was not known beforehand and the changes in
performance compared with usual practice caused by
the observer are likely to be similar in intervention and
control clinics. While the use of control regions as com-
parisons was helpful in contextualizing and determining
the significance of the changes observed in pilot regions,
this method is less than ideal since it does not allow for
removal of confounding factors that would be achieved
through randomization.
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Patient records are quite an objective data source and
give a good understanding of care processes and out-
comes as they avoid non-response bias. However, some
information might be missing if for example measure-
ments done during the appointment are not adequately
recorded. Information on socioeconomic factors, diet,
and physical activity are usually lacking.

Conclusions
This large-scale capacity building intervention improved
professionals’ knowledge, skills and possibilities in de-
tecting and assessing the risk and risk factors of non-
communicable diseases. The participants reported pay-
ing more attention to prevention after the training.
Changes were also seen in clinical practice. However,
the intervention was not enough to create improvements
in treatment outcomes at least not in such a short
period. In addition to educating professionals, providing
some tools and materials and providing support and
guidance to health authorities, the improvement of qual-
ity of care would need more comprehensive systems
change [31]. Including the managers in the training, and
training teams of professionals together, as well as
follow-up training for health workers might have en-
hanced impact. Broader changes would also need to
overcome the challenges associated with lack of time
available in consultations.
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