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Abstract 

Background  Nigeria has one of the highest burdens of maternal deaths globally, and hypertensive disorders 
of pregnancy (HDP) are the leading cause of maternal morbidity and mortality in the country. There is a significant 
implementation gap in utilizing evidence-based practices for the management of HDP in Nigeria. This study evalu‑
ated facilitators and barriers to implementing a home blood pressure monitoring program to improve management 
of HDP.

Methods  From August 2022 to September 2022, we conducted 15 semi-structured, key informant interviews and 4 
focus group discussions among patients, health care workers, and administrators at University of Abuja Teaching 
Hospital (UATH), a tertiary care centre in Nigeria. The study used the Consolidated Framework for Implementation 
Research to assess five domains: individual characteristics, inner and outer settings, intervention characteristics, 
and process of implementation. Audio files were transcribed, and data were analysed using a combination of induc‑
tive and deductive approaches. We also conducted 32 brief surveys on the participants to assess acceptability, appro‑
priateness, and feasibility of a blood pressure monitoring program.

Results  The study sample consisted of healthcare workers (n=22) including specialists in cardiology, obstetrics 
and gynaecology, maternal-foetal medicine, nurses/midwives and resident doctors as well as patients (n=10). Mean 
(SD) age was 39.5 (10.9), and 78% were female. Participants identified facilitators including the perceived simplic‑
ity of home blood pressure monitoring program, high burden of HDP, and availability of a multi-disciplinary team 
of healthcare professionals with expertise in HDP management. Barriers identified were cost, limited knowledge 
of HDP amongst patients, limited transportation networks, inconsistent management protocols, and inadequate 
manpower and facilities. Survey results indicated that between 81% and 88% of participants reported that a blood 
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Background
Nigeria has one of the highest burdens of maternal 
deaths worldwide, with an estimated 1047 deaths per 
100,000 live births accounting for 29% of all maternal 
deaths globally [1]. With this rate of maternal deaths, it 
is unlikely that Nigeria will achieve the United Nations 
Sustainable Development Goal (SDG) of decreasing 
maternal deaths to less than 70 per 100,000 live births 
by 2030. Urgent and effective implementation of evi-
dence-based strategies to prevent, detect, treat, and 
control maternal complications are needed to reduce 
this large burden of disease [2].

Hypertensive disorders of pregnancy (HDP - chronic 
hypertension, gestational hypertension, preeclamp-
sia, eclampsia, HELLP syndrome, and preeclampsia 
superimposed on chronic hypertension) are the leading 
cause of maternal morbidity and mortality in Nigeria. 
A 2022 study of 76,563 women admitted for delivery in 
a nationwide network of referral level hospitals found 
that HDP accounted for 32% of maternal deaths [3]. 
Most maternal deaths from HDP are potentially pre-
ventable with timely and effective care [4]. It is esti-
mated that 50% of maternal deaths in Sub-Saharan 
Africa occur postpartum, when mothers’ care transition 
from obstetricians to other clinicians [5, 6]. This post-
partum period, coined “the 4th trimester” is a critical 
time for monitoring and treating women at increased 
risk of cardiovascular disease complications, including 
cardiomyopathy, stroke, and postpartum eclampsia [7]. 
This period also provides an opportunity to implement 
a team-based care approach using a cardio-obstetrics 
model in implementing strategies to mitigate maternal 
morbidity and mortality and to improve outcomes [8].

Evidence-based strategies are being employed to 
reduce the impact of hypertensive disorders of preg-
nancy (HDP) in high-income countries, including post-
partum blood pressure (BP) monitoring, elevated BP 
treatment, and comprehensive postpartum follow-up 
as suggested by the American College of Obstetricians 
and Gynaecologists and World Health Organization 
[9, 10]. However, the feasibility, acceptability, and 

effectiveness of these programs in a resource-limited, 
high-burden setting such as Nigeria is unclear.

Despite the high burden of HDP in Nigeria and avail-
able evidence-based practices, there remains a signifi-
cant knowledge-to-action gap in the utilization of these 
practices. Successful implementation of evidence-based 
practices requires consideration of factors such as the 
selection of appropriate and acceptable interventions, 
identification of barriers and facilitators, adaptation to 
local contexts, and evaluation of implementation success 
or failure [11]. Thus, we sought to evaluate the facilita-
tors and barriers of the current and optimal management 
of HDP with a focus on home BP monitoring in Nigeria 
using qualitative research methods. This will serve as 
formative research study to guide implementation of a 
home BP monitoring program.

Methods
Study design and setting
This was a qualitative study designed to understand the 
facilitators and barriers to optimal management of HDP 
at the University of Abuja Teaching Hospital (UATH), a 
tertiary care centre located in the Federal Capital Terri-
tory of Abuja, Nigeria. The hospital is a referral centre for 
pregnant patients in Abuja and neighbouring states.

The study used the Consolidated Framework for Imple-
mentation Research (CFIR) to assess five key domains: 
intervention characteristics, individual characteristics, 
inner setting, outer setting, and implementation process. 
The research team, comprised of the principal investiga-
tor and 2 research assistants, conducted 15 in-depth in-
person interviews and 4 focus group discussions with 
3-6 participants each comprised of physicians, nurses, 
midwives, patients, and administrators from UATH, 
between August 2022 to September 2022. The sample 
was selected using a maximal variability sampling frame 
approach with additional participants recruited through 
a snowball approach to achieve thematic saturation. The 
study was approved by the Institutional Review Board at 
the Washington University in St. Louis and UATH Health 
Research Ethics Committee.

pressure monitoring program would be acceptable, 56%-72% reported that it would be appropriate, and 47%-69% 
reported that it would be feasible.

Conclusion  This study identified facilitators and barriers while highlighting key implementation strategies to lever‑
age and effectively address these respectively to enable successful implementation of a home blood pressure moni‑
toring program. It also demonstrated that a home blood pressure monitoring program was considered acceptable, 
appropriate and feasible among respondents interviewed at UATH.

Keywords  Hypertensive disorders of pregnancy, Pregnancy, Facilitators, Barriers, Home blood pressure monitoring 
program
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Data collection and analysis
Interviews were conducted by the principal investigator 
and 2 trained research assistants using a pre-designed 
interview guide that used CFIR to evaluate: individual 
characteristics, inner and outer settings, intervention 
characteristics, and process of implementation of a home 
BP monitoring program to optimize management of HDP 
in the hospital. All interviews were conducted in person, 
in English, audio recorded, and subsequently transcribed 
by an independent transcriber. Field notes were taken 
during the interview. Interview duration ranged from 10 
minutes to 60 minutes.

A combination of inductive and deductive approaches 
was used for the analysis while applying key stages of 
framework analysis, including data familiarization and 
systematic coding using the CFIR 2.0 to interpret and 
condense data into themes. Dedoose version 9.0.78 soft-
ware was used for data analysis. We followed the Con-
solidated Criteria for Reporting Qualitative Research 
(COREQ) guidelines to present the findings of this study 
[12]. To complement the qualitative data collection, par-
ticipants completed a demographic questionnaire and an 
Acceptability of Intervention Measure (AIM) survey to 
assess feasibility, appropriateness, and acceptability of the 
home BP monitoring program [13]. The standard taxon-
omy of implementation outcomes developed by Proctor 
et al. served as a framework to guide the definition and 
assessment of acceptability, appropriateness, and feasibil-
ity within the context of implementing a home BP moni-
toring program [14].

Acceptability was defined as the perception among 
implementation stakeholders that a home BP monitoring 
program is agreeable, palatable, or satisfactory. Appro-
priateness was defined as the perceived fit, relevance, 
or compatibility of the home BP monitoring program at 
UATH and for postpartum patients with HDP. Feasibility 
was defined as the extent to which the home BP moni-
toring program can be successfully executed by patients 
with HDP at UATH. Descriptive statistics were used to 
summarize the participants characteristics and responses 
to survey questions.

Results
Participant characteristics
The study sample consisted of 32 individuals, compris-
ing of healthcare workers (i.e., physicians, nurses, mid-
wives, and administrators) and patients, all from UATH 
(Table  1). Physician participants included specialists in 
cardiology, obstetrics and gynaecology, maternal-foetal 
medicine, and resident doctors. Patient participants were 
women who were either pregnant or had recently given 
birth and were receiving care at either at the antenatal or 
postnatal clinics.

We report themes of the facilitators and barriers to 
implementing a home BP monitoring program in the 
management of HDP, as well as strategies to overcome 
these barriers. Participants’ responses covered vari-
ous constructs from the updated CFIR domains and 
are shown in Table 2. These included 16 constructs that 
acted as facilitators (i.e., complexity, design, adaptabil-
ity, self-efficacy, motivation, readiness for implementa-
tion, tension for change, planning, engaging, executing) 
and barriers (i.e., cost, knowledge and beliefs, structural 
characteristics, external policies, partnerships and con-
nections, local conditions), and further described below.

Facilitators
Participants’ highlighted important facilitators that could 
be leveraged to ensure successful implementation of the 
home BP monitoring program. These include:

1.	 Home BP monitoring is perceived as a simple inter-
vention (innovation)

Participants perceived home BP monitoring as a simple 
intervention and felt most patients would be able to per-
form despite low literacy levels in the population.

“The blood pressure apparatus is relatively easy to 
use. Most of the patients that access care here have 
at least secondary level education. I think teaching 
them to use the home blood pressure monitor should 
not be too much of a challenge.” (Cardiology Regis-
trar)

Additionally, some participants compared home BP 
monitoring with self-monitoring of blood glucose using 

Table 1  Interview and Focus-Group Discussion Participant 
Characteristics

Participant Characteristics N (%)

Total 32

Role

  Physicians 11 (34)

  Nurses/Midwives 6 (19)

  Administrators 5 (16)

  Patients 10 (31)

Gender

  Male 7 (22)

  Female 25 (78)

Education

  Secondary 1 (3)

  Lower or Higher Diploma 4 (12)

  Undergraduate Degree 13 (41)

  Postgraduate Degree 14 (44)
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glucometers, a patient-level intervention currently uti-
lized at UATH in the management of diabetes.

“I believe that they would make use of that BP 
apparatus because if you look at the patients that 
are diabetic patients, they have their own glucom-
eter, we teach them how to use it and they are mak-
ing very good use if it, you understand.” (Nurse, 
maternity ward)

Patients who were pregnant or postpartum expressed 
their motivation to participate in a home BP monitor-
ing program. They viewed the intervention as being 
timely and believed that it would give them a greater 
sense of ownership in their care.

“When you go home with this, the machine for high 
blood pressure, it’s very good because sometimes 
you feel like shivering or high blood pressure, you 
want to check it yourself, you feel like ah! Where 
will I go to? Maybe it’s night, it’s late. You cannot 
just go to the hospital at that moment. So, when 
you have it in the house, you can easily use it any 
time, any hour. So, no…me I’m saying like it’s one 
of the best things you people are bringing so far.” 
(Patient)

2.	 The hospital has a high burden of hypertension disor-
ders of pregnancy and participants perceive the inter-

vention as appropriate, urgent and significant (inner 
setting and innovation)

Physicians and nurses expressed an urgent need to 
address HDP as it is a major cause of mortality among 
the pregnant patients that present to UATH. Physicians 
also noted UATH serves as a regional referral centre, 
making it an ideal setting to implement an intervention 
that can have wide reach in the community.

“I can tell you categorically that, those days they 
used to say that postpartum haemorrhage is the 
commonest cause of maternal morbidity and mor-
tality. But I will tell you here, the commonest cause 
of maternal morbidity and mortality is hypertensive 
disorders.” (Consultant Obstetrician)

Patient participants felt that improving the manage-
ment of hypertensive disorders of pregnancy (HDP) was 
crucial, as it can impact the outcomes for both mothers 
and their babies.

“Blood pressure is very, very important during preg-
nancy because once your blood pressure is being 
monitored you will know whether your blood pres-
sure is high or low, because high blood pressure is a 
bad thing during pregnancy which can eventually 
kill the baby and even the mother who is carrying 
the baby. So once the BP is being monitored, the doc-

Table 2  CFIR Domains and Constructs of Participants’ Responses of Facilitators and Barriers to Implementing a Home BP Monitoring 
Program

CFIR Consolidated Framework for Implementation Research, BP Blood pressure, HDP Hypertensive disorders of pregnancy

CFIR DOMAIN AND CONSTRUCTS FACILITATORS BARRIERS

1. Innovation
a. Complexity
b. Design
c. Cost
d. Adaptability

Home blood pressure monitoring is a simple interven‑
tion
Intervention is appropriate for the setting

Financial burden on patients for seeking care
Inadequate funds to sustain the project

2. Individual Characteristics
Capacity
a. Knowledge and beliefs
b. Self-efficacy
c. Motivation

Patients are capable of checking BP independently
Patients feel motivated to participate in program

Sociocultural and religious beliefs about program 
and research
Limited knowledge about HDP amongst patients

3. Inner Setting
a. Readiness for implementation
b. Compatibility
c. Tension for change
d. Structural Characteristics

HDP is prevalent and identified as an important area 
of focus
Large referral center with expertise for management 
of HDP

Inadequate manpower and equipment in the hospital

4. Outer Setting
a. External policies
b. Local conditions
c. Partnerships and connections

Availability of mobile telecommunications
Health insurance schemes can be utilized to improve 
access to care

Accessibility to the hospital
Lack of supportive government policies to expand care

5. Process
a. Planning
b. Engaging
c. Executing

Leverage ANC to educate participants on program
Protocols are commonly used in the hospital

Cumbersome processes in hospital can deter patients 
from attending clinics
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tor will know the medication to give the pregnant 
woman in order to lower or increase the BP so that 
there won’t be any complications during pregnancy.” 
(Patient)

3.	 University of Abuja Teaching Hospital is a tertiary 
care centre with a multi-disciplinary team of health-
care professionals who have the expertise to provide 
the necessary care for patients (inner setting)

Participants believed that UATH has the neces-
sary expertise to care for patients with HDP, due to the 
presence of a multi-disciplinary team comprised of 
obstetricians, maternal foetal medicine specialists and 
cardiologists.

“We have a referral system here. So, when they (preg-
nant women) come to antenatal clinic and we find 
out that the blood pressure is still high, it’s still ele-
vated, we now write a referral to the medical team, 
they would go there and receive the treatment. But 
for those that we would admit in the ward, and we 
are not able to control the blood pressure, we imme-
diately invite the medical team to come in.” (Con-
sultant Obstetrician)

Patient participants viewed the physicians and nurses 
as experts in their field, and reported that pregnant 
patients prefer to receive care at UATH over private hos-
pitals because of the expertise available there.

“…(T)hey have enough doctors here, specialized doc-
tors. Because if something is happening to you, they 
will rush you to this place. Even if you go to private 
hospitals, they are going to refer you here. So, instead 
of going and they refer you, it’s better you just come 
here straight.” (Patient)

Furthermore, participants reported a high level of 
patient-provider trust which encourages participants 
to seek care at UATH and return for follow-up appoint-
ments. Participants believe that existing relationships 
with primary and secondary healthcare centres, along 
with community involvement, can be utilized to facilitate 
the success of the program.

4.	 Protocols are commonly used for other conditions 
(implementation process)

Some physicians, nurses, and administrators com-
mented on the use of protocols for managing certain 
medical conditions including HDP. However, the knowl-
edge of the protocols and their use were inconsistent 
amongst the participants interviewed.

“I’m not sure if they have it in the labour ward or 
the obstetrician (mm-hmm), but I, I don’t have a 
particular protocol that I follow.” (Family Medicine 
Consultant)

In addition to protocols, there are ongoing educa-
tional talks in antenatal clinics on various conditions 
that can be leveraged on to improve management of 
HDP.

“…(E)very day they come for antenatal, there are 
health talks that will make them aware. Every, 
anything they are going through pregnancy, there 
are health talks that will put them through. But 
unfortunately, some of these our mothers don’t 
even go for health talk. They don’t know. Something 
that can be prevented, because of ignorance they 
don’t know they will have problems. So, I think if 
every woman will go for antenatal, it’ll go a long 
way because they are informed and when you are 
informed, you’ll be transformed.” (Midwife)

5.	 Health insurance schemes can be leveraged on to 
improve access to postpartum care (outer setting)

Available health insurance schemes can be leveraged 
to improve access to postpartum care. Participants 
noted that for patients on the National Health Insur-
ance Scheme, they pay a fraction of the cost and that 
mitigates the financial barrier for attending clinics.

“(Patient pays) only 10%, however the insurance 
covers like 90%.” (House officer, Obstetrics and 
Gynaecology)

6.	 Mobile technology is widely available and may facili-
tate implementation of home monitoring program 
and follow-up via telehealth (outer setting)

Participants noted that nearly all patients have access 
to a mobile phone. This will enable follow-up via phone 
calls and text messages, thereby reducing the number 
of participants who drop out.

“… I think quite a number of people do have 
Android phones now… Quite a good number, at 
least most of our patients.” (Cardiology Registrar)

Participants noted that other technological advance-
ments including availability of automated BP devices 
will simplify the process of implementing a home BP 
monitoring program.
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Barriers
Participants’ identified key barriers that ought to be 
addressed to effectively implement and scale up a home 
BP monitoring program and these include:

1.	 Limited knowledge of hypertensive disorders of preg-
nancy among patients and providers (individual 
characteristics)

Participants felt that there was inadequate knowledge 
and low awareness on HDP and its complications.

“…because most times we tend to lose these 
patients in follow-up. That’s one. Because most 
people don’t think hypertension is an issue until 
they come down with heart disease or heart fail-
ure.” (Midwife)

Furthermore, overall low literacy levels in the com-
munity could pose a challenge for some patients to par-
ticipate in programs that rely on text messaging because 
they may have difficulty understanding and using this 
form of communication.

2.	 Pervasive socioeconomic challenges (individual char-
acteristics, outer setting)

Participants were concerned about the long-term sus-
tainability of the program due to a lack of sustainable 
funding sources.

“Because from the top right down into the commu-
nities, starting from the government, you need to 
have them, have policies up there that can support 
this program. You need to have funding. You need to 
have, I mean you need to prepare, you have man-
power. You need lots of things up there put in place.” 
(Family Medicine Consultant)

Some patients may be unable to pay to attend ante-
natal care or postnatal care clinics and this may affect 
their ability to enrol and commit to the program. Other 
trepidations include costs of medication, and any treat-
ment patients may need could impede retention in the 
program.

“I think, uh, you should keep in mind the indigent 
patients. There are a lot of patients here that when 
we discharge them, they cannot go they will just be 
around because they cannot pay their bills. Some 
are there now, they are there.” (Manager, Maternity 
Ward)

3. 	Limited transportation networks affect follow-up and 
retention (outer setting)

Some patients are referred from remote areas of the 
Federal Capital Territory at the time of delivery due 
to maternal or foetal complications requiring a higher 
level of care. Once they deliver, they may be less likely to 
return long distances for follow-up appointments due to 
a lack of transportation and resources. This could affect 
their willingness to participate in a program that requires 
them to return for follow-up visits.

“Most of those, uh, patients that are in the village, 
even when they discharge them, we’ll tell them: 
please come for your next appointment. We don’t get 
to see them. It’s when there’s serious issues you will 
see them. Why didn’t you come? "I thought I was 
fine". They don’t used to come. Most times it’s the 
educated ones that will even, we see, but those ones 
in the village is very, very difficult.” (Nurse, Mater-
nity Ward)

4.	 Inadequate manpower, equipment, and facilities 
(inner setting)

Participants lamented on working conditions, high-
lighting that most hospital wards are understaffed and 
thus unable to take additional responsibilities. They 
expressed concerns about the challenges of introducing a 
new program that would require additional workload for 
the already burdened workforce.

When asked about the barriers of implementing a pro-
gram, a nurse manager stated:

“Manpower number one. manpower, number one; 
I’m short…in fact the clinic is short-staffed. Secondly 
there is so much equipment that is not just there, 
you write drug for patient the, patient will have to go 
and buy from outside. It’s not all the drugs that are 
available at the pharmacy, you understand. They’re 
some things you need, in fact, some instruments are 
not there.” (Nurse Manager, Antenatal Clinic)

Physicians highlighted other concerns such as staff 
burnout, poor staff compensation leading to mass migra-
tion of healthcare workers to other countries as fac-
tors that could impact successful implementation of the 
program.

Participants emphasized on inadequate equipment 
in the hospital, ranging from beds to BP monitors, and 
more advanced imaging equipment such as CT and MRI 
scanners. This diagnostic gap limits their ability to care 
for pregnant women effectively and may impact home BP 
monitoring program implementation.

Although the hospital has instituted an electronic med-
ical record system, there are some limitations include 
signal outage and gap in communication between the 
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outpatient and inpatient records, which have not yet 
been digitized.

5. 	Prevailing religious and sociocultural norms in the 
surrounding (individual)

Participants stated that religious beliefs and practices 
amongst patients can affect enrolment and participation 
in the program.

“…another problem we have majorly, our people are 
so religiously inclined…Medical advice is secondary. 
Some will tell you that they want to speak to their 
Imam, their religious leaders. You will be talking to 
a patient, and they will be calling their pastor or 
calling a religious leader to pray for them or to seek 
consent whether they should go ahead with the med-
ical advice.” (Consultant, Maternal Foetal Medicine)

Some participants also reported that existing tradi-
tional beliefs in the community discourage participation 
in program. Other concurrent and competing family 
obligations can affect ability of the participants to remain 
engaged to the program.

6.	 Cumbersome processes in hospital wards and clinics 
(implementation process)

Patient-participants felt processes in the hospital 
are too cumbersome especially for pregnant or nurs-
ing mothers and involve mothers walking to multiple 
departments to complete investigations, payments, and 
appointments. This discourages mothers from attending 
follow-up appointments in clinics.

“For us in the tertiary health care centres, I think it’s 
the rigors of going from one place to the other. It’s so 
much, it’s so much, erm… how do I put it now? They 
have a lot of puddles to cross. You have to go get your 
file, you have to go pay consultation, you have to get 
a booking, you know…the movement round the hos-
pital could be a little cumbersome. So, sometimes 
that…that affects them.” (Consultant, Family Medi-
cine)

On the feasibility, appropriateness and acceptability 
survey, when participants were asked to rate the home 
BP monitoring program’s feasibility, appropriateness 
and acceptability using a five-point agreement Likert 
scale, ranging from completely agree to completely disa-
gree. 81%-88% (completely agree) indicated that a home 
BP monitoring program would be acceptable, 56%-72% 
(completely agree) reported that it would be appropriate, 
and 47%-69% (completely agree) reported that it would 
be feasible at UATH. None of the participants disagreed 

with the notion that the program was acceptable, appro-
priate or feasible (as shown in Fig. 1).

Discussion
This qualitative study was conducted as part of a feasibil-
ity study to evaluate the factors that can be strengthened 
to support and the obstacles that need to be overcome to 
ensure effective postpartum management of HDP with a 
specific focus on implementing a home BP monitoring 
program. Key themes that emerged from the interviews 
and focus group discussions with various individuals who 
have power or influence over implementation outcomes 
were summarized.

In adapting the innovation for a successful implemen-
tation strategy, an implementation research logic model 
was employed to design the strategies and mechanisms 
for enhancing the adoption, implementation, and sus-
tainability of a home BP monitoring program as shown 
in Fig. 2. The adapted program will include strategies to 
address barriers at the patient, provider, community, and 
system levels. The strategies discussed are based on the 
Expert Recommendations for Implementation Change 
(ERIC) strategies, relevant evidence for hypertension 
care in pregnant women, and insights from interviewed 
participants [15].

Patient‑level strategies
Patient education was identified as a crucial strategy at 
the individual level to enhance understanding of hyper-
tension during pregnancy (HDP), its symptoms, normal 
and abnormal BP parameters, and potential complica-
tions. This approach was recognized by the National 
Partnership for Maternal Safety’s Consensus Bundle and 
the World Health Organization as a critical aspect for 
improving maternal outcomes postpartum [10, 16]. In 
the current study, participants reported that education 
was important and suggested various delivery methods, 
including incorporating necessary information into exist-
ing prenatal care clinic sessions. They also emphasized 
that educational programs should start early during pre-
natal visits to ensure patients are well informed prior to 
delivery.

A 2019 scoping review found low levels of knowl-
edge among women and healthcare providers regarding 
cardiovascular complications following HDP in seven 
countries, including Nigeria [17]. This research high-
lights the need for widespread investments in educa-
tion and training as a fundamental strategy to reduce 
the burden of HDP. Furthermore, a 2022 systematic 
review on educational interventions aimed at improv-
ing knowledge of HDP among pregnant women revealed 
significant improvements in knowledge, BP control, and 
overall patient satisfaction, as well as increased awareness 
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Fig. 1  Participants’ Responses to the Acceptability of Intervention Measure (AIM) Survey Assessing the Acceptability, Appropriateness 
and Feasibility of a Home Blood Pressure Monitoring Program

Fig. 2  Implementation Research Logic Model for Home BP Monitoring Program
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of HDP complications [18], demonstrating the feasibility 
of this strategy.

Another strategy identified at the patient level to 
enhance health behaviour and address financial barriers 
in program enrolment and retention was the use of finan-
cial incentives. Although healthcare providers favoured 
cash payments, patients interviewed in this study pre-
ferred to receive essential items like diapers as incentives. 
Use of financial incentives has been widely supported in 
maternal health research as a means of improving health 
behaviour [19, 20]. However, there are limited data on the 
use of financial incentives to improve hypertension care 
in pregnant women. A randomized controlled trial con-
ducted on patients with uncontrolled hypertension found 
that financial incentives were effective in achieving short-
term BP control, but no sustained effect was observed 
beyond 3 months of the intervention [21].

Provider‑level strategies
At the provider level, educating healthcare workers on 
the proper diagnosis and management of HDP at both 
primary and secondary care facilities can improve early 
referral and treatment [22]. In tertiary care centres where 
large multidisciplinary teams are present, communica-
tion gaps between providers can be an issue. Formal mul-
tidisciplinary rounds or meetings to discuss treatment 
plans can address this barrier by enhancing stakeholder 
interrelationships [15]. Team-based care has been sug-
gested as an effective method for delivering postpartum 
care to women with HDP who have an increased risk of 
future cardiovascular disease [8].

Community‑level strategies
Community-level strategies encompass involving tradi-
tional and religious leaders as respected figures to dis-
seminate information about health programs. Although 
these strategies are less well-researched, they may be 
effective methods for tailoring interventions to the local 
context. A study conducted in Malawi examined the role 
of traditional rulers in implementing national policies 
for maternal, new-born, and child health. The findings 
revealed that these leaders significantly facilitated the 
implementation process through community campaigns 
and encouraging women to deliver at healthcare facili-
ties instead of home with traditional birth attendants 
[23]. Another community-oriented strategy identified 
by participants who were interviewed was involving and 
educating the patient’s immediate community, including 
family members, friends, and relatives, to enhance their 
participation in the program. In an educational interven-
tion study in Nepal, women who were randomized to 
receiving education with their partners were more likely 

to attend postpartum visits than women who received 
education alone [24].

System‑level strategies
Cumbersome processes within the hospital were identi-
fied as obstacles that could be tackled at the system level 
by adapting, tailoring, and standardizing HDP man-
agement protocols in the hospital. Other system-level 
strategies include increasing access to care through uti-
lizing readily available mobile technology for follow-up 
appointments or providing community outreach clinics 
and home visits to patients in remote areas. According to 
a systematic review conducted in 2016, the use of mobile 
health interventions in low-income countries has been 
identified as a promising approach to enhance the acces-
sibility and quality of obstetric healthcare services [25].

Strengths and limitations
The study focused on addressing the critical issue of 
managing hypertensive disorders of pregnancy (HDP) in 
Nigeria through the evaluation of a home BP monitoring 
program employing a comprehensive research approach 
by utilizing both qualitative and quantitative methods. 
Through semi-structured interviews, focus group dis-
cussions, and the use of the Consolidated Framework for 
Implementation Research, the study provides in-depth 
insights into the facilitators and barriers to implementa-
tion from various perspectives.

The inclusion of a diverse range of participants, such 
as healthcare workers specializing in relevant fields and 
patients, strengthens the validity and applicability of 
the findings. This study contributes to the literature as 
it identified facilitators and barriers to implementing a 
home BP monitoring program specific to the Nigerian 
context. These findings can inform the development 
of tailored implementation strategies that address the 
identified barriers and capitalize on the facilitators, thus 
increasing the likelihood of successful program imple-
mentation. Furthermore, the study’s quantitative assess-
ment of acceptability, appropriateness, and feasibility 
provides valuable insights into stakeholders’ perceptions 
and attitudes, enabling informed decision-making and 
resource allocation for future implementation efforts.

Although this was the first qualitative study to assess 
the facilitators and barriers to the implementation of 
home BP monitoring program in the management of 
HDP in Nigeria, some limitations must be acknowledged. 
Despite using a maximal variability sampling method 
and additional sampling through a snowball approach 
to reach thematic saturation, there was a possibility 
of selection bias. The study also did not include inter-
views with policy makers, community leaders, or fam-
ily members who could also play a role in the successful 



Page 10 of 11Mahmoud et al. BMC Health Services Research          (2023) 23:954 

implementation of the program. This study’s findings 
may not be applicable to secondary care centres or other 
settings as it was conducted at a single tertiary care cen-
tre in the Federal Capital Territory.

Conclusion
The current study demonstrated that a home BP moni-
toring program was considered acceptable, feasible, and 
appropriate among physicians, nurses, midwives, admin-
istrators and patient groups at UATH. We identified 
contextually-relevant implementation strategies to lev-
erage facilitators and mitigate barriers that will increase 
the adoption, implementation, and long-term success of 
a home BP monitoring program for improved maternal 
cardiovascular outcomes.

Abbreviations
AIM	� Acceptability of Intervention Measure
BP	� Blood Pressure
CFIR	� Consolidated Framework for Implementation Research
COREQ	� Consolidated Criteria for Reporting Qualitative Research
ERIC	� Expert Recommendations for Implementation Change
HDP	� Hypertensive Disorders of Pregnancy
SDG	� Sustainable Development Goal
UATH	� University of Abuja Teaching Hospital

Acknowledgements
We are very appreciative of Regina Asuku, Confidence Joseph-Alo, Emanuel 
Alo and Samuel Osagie for assistance with data collection, transcription and 
management. We would like to thank the nurses, midwives, administrators, 
physicians and patients who provided us with valuable insights.

Authors’ contributions
Design and concept of study: ZM, AI, BE, GA, DO, MH; Acquisition of data: 
ZM, AO, CO, FA, GA; Data analysis and interpretation: ZM, AO, CO, EJ, DO, MH; 
Manuscript draft: ZM, EJ, AI, BE, GA, DO, MH; Statistical expertise: EJ; Adminis‑
trative/Supervision: ZM, DO, MH. All the authors have read and approved this 
manuscript.

Funding
This study was supported by grant funding from the American College of Car‑
diology, Association of Black Cardiologists and Merck Foundation. The funder 
had no role in the design, conduct of the study; collection, management, 
analysis, and interpretation of the data; preparation, review, or approval of the 
manuscript; or decision to submit the manuscript for publication.

Availability of data and materials
The datasets used and analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All procedures followed were in accordance with the ethical standards of the 
ethics committees and institutional review board and the Helsinki Declaration 
of 1975, as revised in 2000. Informed consent was obtained from each par‑
ticipant prior to enrolment. The study protocol was reviewed and approved 
by the ethics board of University of Abuja Teaching Hospital, Federal Capital 
Territory of Nigeria (UATH/HREC/PR/99), and Institutional Review Board at 
Washington University in St. Louis (IRB ID #202207009).

Consent for publication
Not Applicable.

Competing interests
ZM receives grant funding from the American College of Cardiology, Associa‑
tion of Black Cardiologists and Merck Foundation. MDH has pending patents 
for heart failure polypills. George Health Enterprises Pty Ltd (GH) and its sub‑
sidiary, George Medicines Pty Ltd, have received investment funds to develop 
fixed-dose combination products, including combinations of blood pressure-
lowering drugs. GH is the social enterprise arm of The George Institute for 
Global Health. The remaining authors have nothing to disclose.

Author details
1 Washington University, 660 S Euclid Ave, Campus, Box 6068, St Louis, MO 
63110, USA. 2 Cardiovascular Research Unit, University of Abuja and University 
of Abuja Teaching Hospital, Gwagwalada, Abuja, Nigeria. 3 Faculty of Clinical 
Sciences, University of Abuja, Abuja, Nigeria. 4 The George Institute for Global 
Health, Sydney, Australia. 

Received: 4 April 2023   Accepted: 28 August 2023

References
	1.	 Trends in maternal mortality 2000 to 2020: estimates by WHO, UNICEF, 

UNFPA, World Bank Group and UNDESA/Population Division. Accessed 8 
Mar 2023. https://​www.​who.​int/​publi​catio​ns/i/​item/​97892​40068​759.

	2.	 THE 17 GOALS | Sustainable Development. Accessed 20 Jan 2023. https://​
sdgs.​un.​org/​goals.

	3.	 Tukur J, Lavin T, Adanikin A, et al. Quality and outcomes of maternal and 
perinatal care for 76,563 pregnancies reported in a nationwide network 
of Nigerian referral-level hospitals. Eclinicalmedicine. 2022;47:101411. 
https://​doi.​org/​10.​1016/j.​eclinm.​2022.​101411.

	4.	 Garovic VD, Dechend R, Easterling T, et al. Hypertension in Pregnancy: 
Diagnosis, Blood Pressure Goals, and Pharmacotherapy: A Scientific 
Statement From the American Heart Association. Hypertension. 
2022;79(2):e21–41. https://​doi.​org/​10.​1161/​hyp.​00000​00000​000208.

	5.	 Ahmed I, Ali SM, Amenga-Etego S, et al. Population-based rates, timing, 
and causes of maternal deaths, stillbirths, and neonatal deaths in south 
Asia and sub-Saharan Africa: a multi-country prospective cohort study. 
Lancet Global Heal. 2018;6(12):e1297–308. https://​doi.​org/​10.​1016/​s2214-​
109x(18)​30385-1.

	6.	 Dol J, Hughes B, Bonet M, et al. Timing of maternal mortality and severe 
morbidity during the postpartum period: a systematic review. Jbi Évid 
Synthesis. 2022;20(9):2119–94. https://​doi.​org/​10.​11124/​jbies-​20-​00578.

	7.	 Choi E, Kazzi B, Varma B, et al. The Fourth Trimester: a Time for Enhanc‑
ing Transitions in Cardiovascular Care. Curr Cardiovasc Risk Reports. 
2022;16(12):219–29. https://​doi.​org/​10.​1007/​s12170-​022-​00706-x.

	8.	 Davis MB, Arendt K, Bello NA, et al. Team-Based Care of Women With Car‑
diovascular Disease From Pre-Conception Through Pregnancy and Post‑
partum JACC Focus Seminar 1/5. J Am Coll Cardiol. 2021;77(14):1763–77. 
https://​doi.​org/​10.​1016/j.​jacc.​2021.​02.​033.

	9.	 Optimizing Postpartum Care. Accessed 7 Feb 2023. https://​www.​acog.​
org/-/​media/​proje​ct/​acog/​acogo​rg/​clini​cal/​files/​commi​ttee-​opini​on/​
artic​les/​2018/​05/​optim​izing-​postp​artum-​care.​pdf

	10.	 WHO Recommendations for Prevention and Treatment of Pre-Eclampsia 
and Eclampsia - NCBI Bookshelf. Accessed 7 Feb 2023. https://​www.​ncbi.​
nlm.​nih.​gov/​books/​NBK14​0561/.

	11.	 Moise N, Cené CW, Tabak RG, et al. Leveraging Implementation Science 
for Cardiovascular Health Equity: A Scientific Statement From the Ameri‑
can Heart Association. Circulation. 2022;146(19):e260–78. https://​doi.​org/​
10.​1161/​cir.​00000​00000​001096.

	12.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. 
Int J Qual Health C. 2007;19(6):349–57. https://​doi.​org/​10.​1093/​intqhc/​
mzm042.

	13.	 Weiner BJ, Lewis CC, Stanick C, et al. Psychometric assessment of three 
newly developed implementation outcome measures. Implement Sci. 
2017;12(1):108. https://​doi.​org/​10.​1186/​s13012-​017-​0635-3.

	14.	 Proctor E, Silmere H, Raghavan R, et al. Outcomes for Implementa‑
tion Research: Conceptual Distinctions, Measurement Challenges, 
and Research Agenda. Adm Polic Ment Heal Ment Heal Serv Res. 
2011;38(2):65–76. https://​doi.​org/​10.​1007/​s10488-​010-​0319-7.

https://www.who.int/publications/i/item/9789240068759
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://doi.org/10.1016/j.eclinm.2022.101411
https://doi.org/10.1161/hyp.0000000000000208
https://doi.org/10.1016/s2214-109x(18)30385-1
https://doi.org/10.1016/s2214-109x(18)30385-1
https://doi.org/10.11124/jbies-20-00578
https://doi.org/10.1007/s12170-022-00706-x
https://doi.org/10.1016/j.jacc.2021.02.033
https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2018/05/optimizing-postpartum-care.pdf
https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2018/05/optimizing-postpartum-care.pdf
https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2018/05/optimizing-postpartum-care.pdf
https://www.ncbi.nlm.nih.gov/books/NBK140561/
https://www.ncbi.nlm.nih.gov/books/NBK140561/
https://doi.org/10.1161/cir.0000000000001096
https://doi.org/10.1161/cir.0000000000001096
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1186/s13012-017-0635-3
https://doi.org/10.1007/s10488-010-0319-7


Page 11 of 11Mahmoud et al. BMC Health Services Research          (2023) 23:954 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	15.	 Waltz TJ, Powell BJ, Matthieu MM, et al. Use of concept mapping to char‑
acterize relationships among implementation strategies and assess their 
feasibility and importance: results from the Expert Recommendations 
for Implementing Change (ERIC) study. Implement Sci. 2015;10(1):109. 
https://​doi.​org/​10.​1186/​s13012-​015-​0295-0.

	16.	 Bernstein PS, Martin JN, Barton JR, et al. National Partnership for Maternal 
Safety. Obstetrics Gynecol. 2017;130(2):347–57. https://​doi.​org/​10.​1097/​
aog.​00000​00000​002115.

	17.	 Roth H, LeMarquand G, Henry A, Homer C. Assessing Knowledge Gaps of 
Women and Healthcare Providers Concerning Cardiovascular Risk After 
Hypertensive Disorders of Pregnancy—A Scoping Review. Front Cardio‑
vasc Med. 2019;6:178. https://​doi.​org/​10.​3389/​fcvm.​2019.​00178.

	18.	 Gholami K, Norouzkhani N, Kargar M, et al. Impact of Educational 
Interventions on Knowledge About Hypertensive Disorders of Pregnancy 
Among Pregnant Women: A Systematic Review. Front Cardiovasc Med. 
2022;9:886679. https://​doi.​org/​10.​3389/​fcvm.​2022.​886679.

	19.	 Morgan L, Stanton ME, Higgs ES, et al. Financial incentives and maternal 
health: where do we go from here? J Heal Popul Nutrition. 2013;31(4 
Suppl 2):8–22.

	20.	 Washio Y, Atreyapurapu S, Hayashi Y, et al. Systematic review on use of 
health incentives in U.S. to change maternal health behavior. Prev Med. 
2021;145:106442. https://​doi.​org/​10.​1016/j.​ypmed.​2021.​106442.

	21.	 Zheng L, Liu S, Jiao Y, et al. Effect of Financial Incentives on Hypertension 
Control: A Multicenter Randomized Controlled Trial in China. Hyperten‑
sion. 2022;79(10):2202–11. https://​doi.​org/​10.​1161/​hyper​tensi​onaha.​122.​
19568.

	22.	 Shobo OG, Okoro A, Okolo M, et al. Implementing a community-level 
intervention to control hypertensive disorders in pregnancy using village 
health workers: lessons learned. Implement Sci Commun. 2020;1(1):84. 
https://​doi.​org/​10.​1186/​s43058-​020-​00076-8.

	23.	 Walsh A, Matthews A, Manda-Taylor L, et al. The role of the traditional 
leader in implementing maternal, newborn and child health policy in 
Malawi. Health Policy Plann. 2018;33(8):879–87. https://​doi.​org/​10.​1093/​
heapol/​czy059.

	24.	 Mullany BC, Becker S, Hindin M. The impact of including husbands in 
antenatal health education services on maternal health practices in 
urban Nepal: results from a randomized controlled trial. Health Educ Res. 
2007;22(2):166–76. https://​doi.​org/​10.​1093/​her/​cyl060.

	25.	 Colaci D, Chaudhri S, Vasan A. mHealth Interventions in Low-Income 
Countries to Address Maternal Health: A Systematic Review. Ann Glob 
Health. 2016;82(5):922–35. https://​doi.​org/​10.​1016/j.​aogh.​2016.​09.​001.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/s13012-015-0295-0
https://doi.org/10.1097/aog.0000000000002115
https://doi.org/10.1097/aog.0000000000002115
https://doi.org/10.3389/fcvm.2019.00178
https://doi.org/10.3389/fcvm.2022.886679
https://doi.org/10.1016/j.ypmed.2021.106442
https://doi.org/10.1161/hypertensionaha.122.19568
https://doi.org/10.1161/hypertensionaha.122.19568
https://doi.org/10.1186/s43058-020-00076-8
https://doi.org/10.1093/heapol/czy059
https://doi.org/10.1093/heapol/czy059
https://doi.org/10.1093/her/cyl060
https://doi.org/10.1016/j.aogh.2016.09.001

	Facilitators and barriers to optimal home blood pressure management in patients with hypertensive disorders of pregnancy in a tertiary care facility in Abuja, Nigeria: a qualitative research study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design and setting
	Data collection and analysis

	Results
	Participant characteristics
	Facilitators
	Barriers

	Discussion
	Patient-level strategies
	Provider-level strategies
	Community-level strategies
	System-level strategies

	Strengths and limitations
	Conclusion
	Acknowledgements
	References


