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Background: Despite the comorbidity, early detection and treatment of the two diseases are highly recommended; however, a few 
pilot studies were conducted, which are mainly focused on diabetes mellitus screening and the integration opportunity and challenges 
were not known. The study aimed to identify integrated implementation challenges and opportunities of non-communicable disease 
and risk factors screening intervention with tuberculosis patient care.
Methods: A mixed implementation study design was used. Data were collected from a sample of 443 tuberculosis patients, 21 key 
informants and facility observations. For quantitative data, descriptive statistics for proportion were summarized in tables and figures. 
Four distinct implementation frame was adapted for thematic analysis of audio recordings, daily verbatim transcription, and descriptive 
field notes.
Results: The prevalence of hypertension and diabetes mellitus among tuberculosis patients were 6.55% and 5.64%, respectively. 
Totally 9 subthemes and 21 new codes were developed, of which 13 and 8 new codes were developed for integrated implementation 
challenges and opportunities, respectively. The absence of medical equipment, skill and knowledge training, record and report system, 
cooperative integration, feedback, referral system, shortage of supporting agencies, and services not free were external challenges, 
whereas lack of trained health workers, focal persons, and increased workload and absence of awareness creation were internal 
challenges. Despite the challenges, the presence of health extension programs, non-governmental organizations, community health 
care insurance and associations for diabetes mellitus were external opportunities. Availability of assigned focal persons, trained 
stakeholders, guidelines, information systems and compatible tuberculosis program structure were internal opportunities.
Conclusion: The majority of TB patients were not comorbid with NCDs. We build a favourable system for integrated implementation 
developing an integration platform and structural authority at a different organization by addressing identified challenges and applying 
facilitators is crucial.

Plain Language Summary: Despite the comorbidity, early detection and treatment of the two diseases are highly recommended, and 
a few pilot studies were conducted, which are mainly focused on diabetes mellitus screening and the integration opportunity and 
challenges were not known. 

This is the first mixed implementation study of integration challenges and opportunities of implementing non-communicable 
diseases by the two stages of WHO stepwise screening intervention. 

The majority of TB patients were not comorbid with NCDs. The prevalence of hypertension and diabetes mellitus among 
tuberculosis patients was 6.55% and 5.64%, respectively. 

The absence of medical equipment, skill and knowledge training, record and report system, feedback and referral system, drugs and 
laboratory services are not free, lack of cooperative integration, and shortage of supporting agencies were repetitively reported 
challenges for integrated screening intervention. 
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Even though the challenges, the availability of health extension programs, non-governmental organizations for TB detection at the 
community level, community health care insurance, associations for diabetes mellitus, assigned focal persons, trained stakeholders, 
guidelines, and compatible tuberculosis program structure were frequently suggested opportunities for integrated implementation of 
non-communicable disease screening intervention with tuberculosis care program. 

Therefore, to operationalize systematically integrated screening intervention, the program manager should assign a focal person, 
train healthcare workers and develop internal and external referral systems through communication and coordination. The policy-
makers should develop an integration platform and structural authority at a different organization by addressing identified challenges 
and applying facilitators to build a favourable system for integrated implementation of NCDs and risk factors screening intervention on 
TB program. 

Keywords: prevalence, risk factors, challenges, opportunity, non-communicable diseases

Introduction
Tuberculosis disease (TB) is a major public health problem and the top list of causes of death in the world.1 From 95% of 
tuberculosis deaths occurred in low-middle-income countries (LMICs), two-thirds of deaths happened in 8 LMICs and 
Ethiopia is one of the top 22 counties affected by tuberculosis (TB)2 with a 2.1/1000 incidence and 2.0/1000 prevalence 
rate.3

The common comorbid non-infectious diseases comorbid with TB are diabetes mellitus (DM), hypertension, heart 
diseases, chronic obstructive pulmonary disease (COPD), and cancer.4 However, TB and non-infectious diseases share 
many essential socio-economic and socio-demographic determinants5–8 Moreover, concomitantly tuberculosis and non- 
communicable diseases (NCDs) increase the occurrence or consequence of each other.9

The common and shared risk factors for both diseases are cigarette smoking, alcohol drinking, physical inactive, and 
inadequate fruit and vegetable consumption.10–12 In Ethiopia, the estimated number of TB cases attributed to common 
TB risk factors are malnutrition, alcohol consumption, and smoking.13 Comorbid patients are not simple to diagnose and 
manage on a timely basis, contributing to TB transmission.14

In India, the prevalence of hypertension was 7%, DM at 8%, alcohol use at 34%, and use of smokeless tobacco at 
33% were screened from routine tuberculosis patients.15 A total of 9651 patients with TB were identified in China, of 
whom approximately 61.4% had no chronic conditions, 17.4% had 1 chronic condition, and 21.3% had >2 chronic 
conditions.16

In South Africa, the prevalence of non-communicable diseases (NCDs) included hypertension (8.9%), ischemic heart 
disease or angina (7.5%), arthritis (4.5%), type 2 diabetes (4.1%), asthma (3.5%), cancer or malignant neoplasms (2.1%), 
chronic lung disease (1.9%) and dyslipidemia (1.6%). The overall comorbidity (with one NCD) was 26.9%, and multi- 
morbidity (with two or more NCDs) was 20.9%.17 The prevalence of DM among TB in the Amhara region of Ethiopia 
was 8.3%.18

NCDs and TB comorbidity and linkage to care study report that specifically 52% of hypertension patients liked TB 
care and 50% of TB linkage to the hypertension department, which indicated that almost half of the detected patients 
were linked to care for treatment.19

Integration needs a sustainable plan of health system resources, and the challenge is to design systems and processes 
in ways that reallocate resources to align with the objective of the integration reform.20 For most integration efforts, 
a broader set of clinical skills may be required, and training of healthcare workers is an important facilitator to increase 
consciousness of the worth of integrating specific programs, and for building working proficiency, independence, and 
working drive for patient care.21–23

The challenges of integration care quality are traditional norms, social beliefs, health information and distance for 
transport24. Integration of non –non-communicable disease comorbidity into other care, especially in one department 
minimizes cost and it is the best model for patients’ services quality and treatment success.25,26 Integration opportunity 
and challenges have two determinants, which are patient demand and organizational health system supply, and they are 
crucial for sustainable integration implementation.23,27–31

https://doi.org/10.2147/RMHP.S432943                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2023:16 2610

Nunemo et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


In China and India, a piloted study was conducted in the context of bidirectional early detection for the two diseases; 
however, the integration opportunity and challenges are not addressed.28–30 Due to the burden of comorbidities, some 
countries, including our country Ethiopia, have initiated integration services.25–27

Despite the comorbidity, early detection and treatment of the two diseases are highly recommended,22,23 World Health 
Organization (WHO),16 and Sustainable Development Goals (SDG),24 the management is often limited to hospitals, 
service is provided separately, and there is limited experience from other continents in our study even country (Ethiopia) 
at large.

Implementation science supports innovative approaches to identifying, understanding, and overcoming barriers to the 
adoption, adaptation, integration, scale-up and sustainability of evidence-based interventions, tools, policies, and 
guidelines.32 Under this implementation science to explain comprehensively the integrated implementation challenges 
and opportunities, we applied the four distinct implementation frame of exploration, preparation, implementation, and 
sustainment (EPIS) frame.

We anticipate that the results will provide comprehensive evidence for policymakers and will be used as a tool to 
building a favourable system that improves TB treatment outcomes through applying this integrated implementation and 
education on NCD co-morbidities and risk.

Methods and Materials
Study Setting
This study was carried out at the Hadiya Zone tuberculosis treatment centre from January 2022 to April 2023 for three 
months. The Hadiya Zone Administration is one of the 14 of the South Nation Nationality People of Representative State 
(SNNPRS) Hosanna Town is the capital town which is located on the main road from Addis Ababa to Hosanna just 
192 km apart from the capital city of Ethiopia. The administration Hadiya Zone has 7 urban towns administered with 29 
kebeles and 303 rural kebeles within 10 rural districts. The zone has more than 1.7 million population of which 848,695 
males and 857,225 females were found. The study area has four district hospitals, one referral hospital, sixty-one health 
centres, and around 305 health stations.

The Zone was to detect and treat tuberculosis patients based on WHO guidelines and in 2020. The total Pulmonary 
positive TB case was 781, pulmonary negative TB 579, Extra pulmonary TB 270, and the total all forms was 1630. 
The TB detection rate for all forms is 192/100,000. Currently, the Zone as a new initiative chronic care program was 
started in selected four hospitals and three health centres. In 2021, of 73,333 total individuals screened for hyperten-
sion, 397 new patients enrolled for hypertension care. However, the district program manager did not give the 
concentration, the HCWs have less motivation and most health facilities did not provide hypertension (HNT), diabetes 
mellitus (DM), cervical cancer and Mental Health Services programs (based on the 2021 Zonal Health Bureau’s annual 
report).

Study Design
A mixed implementation study employed a cross-sectional study design for the quantitative method and a case study 
design for qualitative method data. While quantitative data were collected by structured interview questionnaire and 
the validated tool of two stages of the WHO stepwise screening procedure, the qualitative data were collected by 
observation checklist and in-depth interview guidelines from health managers, coordinators, and TB NCD comorbid 
patients.

Site and Populations Targeted for Implementation Strategy
This study was implemented in three general hospitals, one comprehensive hospital and three health centres. The 
implementation site selection eligibility criteria were the availability of both non-communicable and tuberculosis disease 
continuous detection, diagnosis and treatment services. The study focused on TB and NCD comorbid patients, tubercu-
losis focal persons, program managers, and/or coordinators.
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Description of the Implementation Strategy
This study was planned after developing ownership of stakeholders in NCD and TB integration services by informing 
implementation sciences research. Through stakeholder response, and intervention implementer’s feedback, the project 
strategy was developed to intervene in the two stages of screening. A first-time in-depth interview was conducted to 
explore the stakeholder perspectives, and five days of training was given to implementers during one month of pre-phase 
implementation. To explain the implementation challenges and opportunities, a second in-depth interview was conducted 
after one month of pre-phase and during post-phase two months of implementation.

Description of the Intervention
The two stages of the WHO-Stepwise screening approach for NCD and risk factors were applied to routine TB, which 
was piloted and validated in different countries,33,34 in which the prevalence of NCDs was determined. Before 
intervention, appropriate study site was selected according to eligibility criteria, and all newly enrolled tuberculosis in 
the direct observational treatment (DOT) program were screened by trained implementers. The implementation chal-
lenges and opportunities were assessed by two-time data collection in pre-phase (one month) and post-phases (two 
months) from stakeholders using interview guidelines.

Applying an Implementation Framework
To lead project planning and guide the implementation of its challenges, the implementation team prospectively employed an 
implementation framework. We adapted the four distinct phases to the implementation of the intervention from the existing 
frame of implementation research.35 This frame includes exploration, preparation, implementation, and sustainment (EPIS) 
frame, and the reason for applying this frame is it comprehensively explains the critical points of implementation challenges. 
Within each phase, EPIS considers two determinants, the first one is outer factors (service environment, inter-organizational 
environment and consumer support), while the second factor is inner context factors (intra-organizational and adopter 
characteristics) on the process. Based on our implementation program in the pre-phase we achieved exploration and preparation 
within one month of the implantation period. In the post-phase, we addressed implementation and sustainability distinct in the 
next two months of implementation.

Study Population
For Quantitative
All adult newly diagnosed TB patients enrolled in the DOT program in Hadiya Zone tuberculosis health facilities were 
the study population. All TB patients whose age > 20 years, currently enrolled in the DOT programs, and living in the 
Hadiya Zone catchment were included. Unable to give informed consent, pregnant women, severely ill, comorbid with 
another infectious disease, transferred out from the catchment and referred for further investigation were excluded.

For Qualitative
Respondents who had more than six months of experience in diagnosis, treatment, and coordination and comorbid TB 
patients who are currently on treatment were included.

Study Variables
Socio-demographic variables, awareness towards comorbidity, treatment of NCDs and risk factors, and clinical variables 
(TB type, treatment initiation and health-seeking period). NCDs and risk factors include blood pressure status, glucose 
level status, physical inactivity, and nutritional status (fruit and vegetable variety status, abdominal obesity, BMI, 
smoking status and alcoholic intake).

Sample Size Determination and Procedure
For Quantitative
The required sample size was determined by using a single population proportion formula (n) = [z2 *p (1-p)]/w2 and 
considering a 95% confidence interval (CI) and 5% significance level. Due to the absence of similar research, we used 
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50% of the TB patients’ comorbid with common NCDs. Based on these assumptions, the expected sample size was 403. 
By adding 10% of the total sample size for no response rate (NR) which was 40 participants, 443 TB patients were 
screened for common non-infectious diseases.

A single-stage cluster random sampling was used. Initially, the Hadiya Zone health facilities were identified as a sample 
cluster, based on both Non-communicable and Tuberculosis disease continuous detection, diagnosis and treatment services 
availability criteria. By using this eligibility criterion, three health centres, three general hospitals and one comprehensive 
referral hospital were study clusters. From an eligible health facility, all TB patients who started the treatment and enrolled 
on the DOT program were selected consecutively until the final sample size was adequate (Figure 1).

For Qualitative
Seven TB-NCD comorbid patients, four key informants and ten implementers (TB focal) were included with an 
intentional selection using a patient, caregiver, program manager, and/or coordinator intensity sampling technique. 
A purposive sampling technique was used to access people with a wealth of information to explore the full picture of 
the TB comorbid experience, the search for non-communicable co-morbidity cases, early integration, and management. 
These participants were selected on the basis that they represented those responsible for implementing the TB program 
and had relevant program and care information. An adequate sample was obtained with saturated information.

Health Sector Observation
All health facilities with resource availability for screening and diagnosing were selected purposely. We included all 
healthcare facilities to obtain comprehensive information on the barriers and facilitators of implementing TB and NCD 
screening intervention in routine tuberculosis care programs.

Data Collection Methods and Tools
For Quantitative
After the study cluster site and a total number of TB patients were identified, NCDs and risk factors were screened by the 
WHO Stepwise screening procedure. This tool was formerly validated and tested in different settings.33,34 The data were 

Figure 1 Cluster sampling schematic presentation of Hadiya Zone tuberculosis care center.
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collected by applying the two-stage WHO Stepwise screening procedure, and in the first stage all study participants were 
screened for behavioural risk factors using Nine (9) scaling items with a score of 20. While the score was more than 8 of 
20 total scores, the participants were moved to the second stage. In the second stage, biological risk factors were screened 
and when the participants had more than 12 scores in the two stages were linked to the chronic clinic for further 
investigations of diabetes mellitus. However, for those tuberculosis patients who scored less than or equal to 12, the 
awareness of NCD prevention and control was given. All physical assessments were conducted in a private area, and they 
measured and determined its cut-off points in a standardized manner. From each of seven health facilities purposely at 
least one senior TB focal, who had at least six months of work experience, was recruited and trained for five days on the 
study screening procedure before the commencement of the study, and they were allocated to the respective study site. 
The data were collected by structured questionnaire and validated tool (Supply 1) for three months from January 5, 2022, 
up to April 7, 2023.

Measurement
Common NCDs and risk factors are hypertension, diabetes mellitus, overweight/obese and smoking, inadequate physical 
exercise, fruit, and vegetable consumption and alcohol drinking.36

Overweight and obesity, BMI, and waist circumference were measured by standard methods for National Cholesterol 
Education Program Adult Treatment Panel III (NCEP ATP III) recommendations.37 Adequate consumption of fruit and 
vegetable was measured by using the previous study standards.38 Alcohol drinking, physical inactivity, and smoking were 
also assessed using the former study categorizations,39 hypertension,40 and DM.15

The principal investigators developed a training manual that includes profile criteria for data collectors, a team guide, 
training content, a training schedule, a description of the data collection tool, sampling procedure, ethical concerns, and 
practical exercise on 5% sampled retest.

For Qualitative
A principal investigator and research assistant collected the data from patients, implementer/TB focal persons, program 
managers, or coordinators using in-depth interview guidelines. In-depth interview data were collected using audio 
recordings and verbatim transcribing, and the summary of the interview was written following each interview in the 
last 60 to 90 minutes by using field notes. In addition to this, the observation checklist was used to assess the current 
situation of the study sites that challenged and facilitated the screening intervention (Supply 2).

Data Analysis
For Quantitative
The data were analyzed using STATA v.14. The descriptive statistics, the proportion, the average, and the mean were 
presented by tables and figures. The result of socio-economic variables, behavioural variables, and biomedical variables 
were identified for study participants.

For Qualitative
Before thematic analysis, we adapted the existing implementation framework categorization, and based on this frame, we 
developed new themes and codes. The data were analyzed from data collection through daily transcription and 
preliminary analysis. Data were analyzed from identification of analysis, and description of deviant outlines and extreme 
cases. The summary of the data was categorized into the outer context and inner context of integrated implementation 
challenges and opportunities and codebook was developed (Supply 3). Under the outer context main theme of challenges 
3 subthemes and 7 codes and in the inner context’s main theme of challenges 2 subthemes and 6 codes were developed. 
Correspondingly, intra-organization challenges under 2 main themes of opportunity outer and inner context, we created 4 
subthemes and 8 codes from patients, key informants and implementer interview results, using an atlas.ti version 7.1 
software.
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Trustworthiness
We achieved the credibility of this study by contacting for a long time with study subjects and the program manager on 
tuberculosis and NCD services and data transcribed feedback and comments were used from participants, the depend-
ability was assured by accurate documentation, editing grammar and spelling errors, and detailed descriptions were 
produced from participants. Data triangulation was performed within the transcribed interview and document observa-
tion. The whole data management and analysis were reserved by the researcher.

Result
Characteristics of Participants in the Implementation
In the pre-phase after eligible site selection (three health centres and four hospitals); 14 stakeholders were selected for 
partnership on implementation. Among the stakeholders, 10 (71.43%) implementers or TB focal were selected from 
respective health facilities, and training was given on the WHO-Stepwise screening procedure for five days. Among the 
total stakeholder, 8(57.14%), and 10 (71.43%) were aged <30 years and had >3 years of working experience, 
respectively. Of the total interviewed NCD –TB comorbid patients (7), 3 (42.86%) of them were in the 35–49 years 
age category, 3 (42.86%) were students, 4 (57.14%) were sex in female, 4 (57.14%) were EPTB, 4 (42.86%) of them 
were comorbid with NCDs, 4 (42.86%) were drink alcohol (Table 1).

In contrast to qualitative data, in the quantitative study among the total of 443 participants with a 100% response rate, 
234 (52.82%) were male, 265 (59.82%) were found in the age range of 20–34, 214 (48.31%) were lived in rural, and 

Table 1 Socio-Demographic Characteristics of Participants in Implementing NCD 
and Risk Factors Screening Intervention in Southern Ethiopia

Variable Category Frequency Per cent

Sex (n=443) Male 234 52.82%

Female 209 47.18%

Educational status (n=443) Not read or write 150 33.86%

Primary school 170 38.37%

Secondary school 69 15.58%

College and above 54 12.19%

Occupation (n=443) Governmental worker 37 8.35%

Private government worker 52 11.74%

Farmer 94 21.22%

Student 122 27.54%

Housewife 118 26.64%

Self-employer 12 2.71%

Other 8 1.81%

Residence (n=443) Urban 203 45.82%

Rural 214 48.31%

Sub-city 26 5.87%

(Continued)
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almost half 236 (53.27%) had <1000 ETB (Ethiopian Birr). The majority 270 (60.95%) were married, and 122 (27.54%) 
in occupation were students (Table 2).

Two Stages NCDs and Risk Factors Screening Intervention on TB Patients
Out of 443 participants who were screened by using a two-stage WHO step-wise procedure, 53 (11.96%) had a score >8 and 
were recruited in stage two for screening. Among the total who were screened in the second stage (53), 17 (32.08%) had 
a score of more than 12, 16 (94.12%) were linked to NCDs clinks, and the majority (87.5%) started the treatment (Figure 2).

Challenges
The external determinants were addressed by assessing organizational need, program applicability, funding/supporting 
organization, institutional observation and site selection. The internal dimension of challenges was identified as the 
integration implementation barriers concerning health worker perspective, health system and intra-organizational com-
munication. These were assessed by the research team during the exploration, preparation, implementation and sustain-
ability phase after forming the partnership. The absence of medical equipment, shortage of skill and knowledge training, 
drug and lab tests were not free, absence of records, reports, feedback and referral system, and shortage of cooperative 
organization were external challenges for integrated implementation. Lack of internal linkage and referral, shortage of 
skilled focal persons, Absence of early detection and management, lack of skilled health professionals, and shortage of 
awareness creation were internal determinant factors of integrated implementation (Table 3).

This in-depth interview result was supported by an organizational observation report. We observed 7 (seven) 
implementation health facilities by using the standard observational checklist. The overall information described that 
all institutions as per national guidelines TB and NCD care programs were undergoing separately; however, for TB- 
NCD patients screening and management there were inadequate blood glucose and blood pressure diagnostic tools and 

Table 1 (Continued). 

Variable Category Frequency Per cent

Marital status (n=443) Single 151 34.09%

Married 270 60.95%

Divorced 7 1.58%

Widowed 15 3.39%

Monthly income (n=443) < 1000 Birr 236 53.27%

1001–3000 Birr 132 29.80%

> 3000 Birr 75 16.93%

Family size (n=443) < 5 Family number 312 70.75%

> 5 Family member 129 29.25%

Age in year (n=443) 20–34 Years 265 59.82%

35–49 Years 100 22.57%

>50 Years 78 17.61%

Religion (n=443) Protestant 345 78.05%

Orthodox 54 12.22%

Muslim 40 9.05%

Other 3 0.68%
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Table 2 Distribution of in-Depth Interview Participants in the Implementation of Non- 
Communicable Disease and Risk Factor Screening Intervention in Hadiya Zone, Southern Ethiopia

Variables Category Frequency Percent

Implementation site Urban 4 57.14%

Rural 3 42.86%

Implementation facility (n=7) Hospital 4 57.14%

Health centre 3 42.86%

Sex of stakeholder r(n=14) Male 7 50%

Female 7 50%

Age of stakeholder (n=14) < 30 years 8 57.14%

>30years 6 42.86%

Years of work experience (n=14) < 3 years 4 28.57%

>3 years 10 71.43%

Type of stakeholder (n=14) Manager 1 7.14%

Coordinator 3 21.43%

Tb focal/implementer 10 71.43%

Age of patients (n=7) 20–34 2 28.57%

35–49 3 42.86%

>50 2 28.57%

Sex of patients (n=7) Male 3 42.86%

Female 4 57.14%

Educational status (n=7) Not read or write 1 14.29%

Primary education 3 42.86%

Secondary education 2 28.57%

College and above 1 14.29.%

Marital status (n=7) Single 2 28.57%

Married 4 57.14%

Divorced 1 14.29%

Occupation (n=7) Governmental 1 14.29%

Private 1 14.29%

Student 3 42.86%

Housewife 2 28.57%

Tuberculosis category (n=7) Pulmonary tuberculosis 3 42.86%

Extra pulmonary 
tuberculosis

4 57.14%

(Continued)
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health workers were not trained in non-communicable disease surveillance and new diagnostic algorithms. The patients 
did not have a flow system in the clinics. The system does not enable patient tracking and access to treatment. 
Screening is done only when non-communicable diseases are suspected in tuberculosis patients, not routinely. In OPD 
(outpatient department) triage in an institution, cough screening is done for tuberculosis. However, tuberculosis 
patients’ non-communicable diseases comorbid is not known. Non-communicable diseases are not recorded as 
human immune deficiency virus/acquired immunodeficiency syndrome (HIV/AIDS) in the registry of tuberculosis 
patients.

Similar to qualitative data, in the quantitative study among a total of 443 participants, the majority 290 (65.46 
%) had pulmonary tuberculosis 279 (62.98%) and 245 (55.30%) had health information knowledge of the 
common NCDs and risk factors, respectively. The majority of participants, 328 (74.04%) and 327 (73.81%), 
did not have awareness about stroke and COPD, respectively. Concerning the comorbidity, 287 (64.79%) and 248 
(55.98) did not have awareness of tuberculosis comorbidity with NCDs and risk factors, correspondingly. The 
total mean time delay was 67.05, among this health-seeking delay (50.67 days), treatment initiation delay (16.38 
days) (Table 4).

Main Theme 1: External Factors
Under this theme, 3 subthemes were categorized into 7 codes of integrated implementation challenges.

Subtheme 1: Service Environment
Code 1: Absence of Medical Equipment 
Almost all key informants reported that the absence of diagnostic materials for diabetes mellitus, high blood pressure 
Electro cardiogram (ECG), Computed Tomography (CT) Scans and Waist circumferences, shortage of skill and payment 
for drugs and laboratory services were major challenges for integration implementation of NCDs and risk factors 
screening intervention with TB care program.

A 33-year-old, female TB focal, said

It is feasible to perform this screening procedure because all screening procedures have been performed except continuous 
random blood sugar (RBS) and blood pressure (B/P) and waist circumference measurements. In addition to this, health 
professionals and patients are given prior awareness creation so that the work can be done more effectively and payment is 
free for RBS requests and medicines. And there is no problem with reception as HIV/AIDS 

Table 2 (Continued). 

Variables Category Frequency Percent

Types of comorbid non-communicable disease 

(n=7)

Diabetes mellitus 2 28.57%

Hypertension 4 57.14%

Heart disease/stroke 1 14.29%

More than one 

comorbidity

3 42.86%

Types of comorbid risk factors (n=7) Tobacco smoker 1 14.29%

Not smoker 6 85.71%

Alcohol use 3 42.86%

Not drink alcohol 4 57.14%
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Code 2: Shortage of Skill and Knowledge Training 
A 42-year male key informant reported.

If an integrating system training is available simply we can detect the case and we can identify the missed diagnosis in one room. 
Because integration requires additional labour and skills unless we are unable to provide services to clients in a timely fashion 

According to a report of 30-year-old male key informants,

There is screening, but it is not integrated, particularly tuberculosis screening in diabetic and hypertensive patients. Patient 
reports drive us towards diagnosis. Chronic disease screening is not currently applied in the community because healthcare 
workers are overworked and busy with separate report systems. The diagnosis of tuberculosis and chronic diseases is made after 
management and after the patient suffers from a disease or is not healed or after a complicated phase. 

Code 3: Drugs and Laboratory Services Not Free 
All respondents reported that the drug and laboratory services were not free for DM and Hypertension comorbid patients, 
however, the TB and HIV/AIDS services are cost-free.

Figure 2 Classic flow chart diagram of the two stages of WHO step-wise NCDs and risk factors screening procedure from routine tuberculosis patients in Hadiya Zone, 
Southern Ethiopia.
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Table 3 Description of Implementation Challenges Themes in Integration of NCD and Risk Factors Screening 
Intervention Among Routine Tuberculosis Patients

Main Theme Sub-Themes Codes

External factors Service provision Code 1: absence of medical equipment

Code 2: absence of skill and knowledge training

Code 3: Drugs and laboratory services not free

Inter-organizational communication Code 1: absence of feedback and referral system

Code 2: lack of record and reporting system

Consumer support organization Code 1: lack of cooperative integration

Code 2: shortage of supporting agencies

Internal factors Intra-organizational communication system Code 1: lack of linkage and referral system

Code 2: shortage of skilled focal person

Code 3: absence of early detection and management system

Adopter character Code 1: lack of trained health worker

Code 2. Increased work load

Code 3: Absence of awareness creation

Table 4 Distribution of Tuberculosis Patient’s Awareness Towards Non-Communicable Disease and Risk Factor in Hadiya 
Zone, Southern Ethiopia

Variable Category Frequency Percent

Tuberculosis types Pulmonary tuberculosis 290 65.46%

Extra-pulmonary tuberculosis 153 34.54%

The meantime of health-seeking delay mean=50.67 days, std. 3.15) < 50.67 days 314 70.88%

> 50.67 days 129 29.12%

The meantime of treatment initiation delay (mean=16.38 days, std. 2.52) < 16.38 days 389 87.81%

> 16.38 days 54 12.19%

Having awareness of common non-communicable disease Yes 279 62.98%

No 164 37.02%

Knowledge of hypertension Yes 277 62.53%

No 166 37.47%

Awareness of diabetes mellitus Yes 256 57.79%

No 187 42.21%

Awareness of stroke Yes 115 25.96%

No 328 74.04%\

Knowledge of chronic obstructed pulmonary disease Yes 116 26.19%

No 327 73.81%

(Continued)
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A 40-year male and six years of work experience was the key informant report.

Patients are delaying diagnosis and treatment due to unavailability of ECG and CT Scans for organ function testing and are simply 
referring to other hospitals for diagnosis. The price of a bottle of insulin is not possible to pay it for patients. Comorbid Patients are 
not screened for non-communicable diseases in routine tuberculosis care. So that the patients develop complication and die. 

Sub-Theme 2: Inter-Organizational Environment
Code 1: Absence of Feedback and Referral System 
A 35-year female key informant report.

Tuberculosis information is provided to the community by a health extension worker through a reporting form. Tuberculosis 
data is reported by senior officials on a regular base, however, there is an interruption and weak supportive supervision with 

Table 4 (Continued). 

Variable Category Frequency Percent

Awareness of cancer Yes 179 40.41%

No 264 59.59%

Awareness of non-communicable disease risk factors Yes 245 55.30%

No 198 44.70%

Smoking is a risk for non-communicable disease Yes 217 48.98%

No 226 51.02%

Alcohol use is a risk for non-communicable disease Yes 228 51.47%

No 215 48.53%

Obesity is a risk for non-communicable disease Yes 207 46.73%

No 236 53.27%

Physical inactivity is a risk for non-communicable disease Yes 200 45.15%

No 243 54.85%

Malnutrition is a risk for non-communicable disease Yes 176 39.73%

No 267 60.27%

Family is a risk for non-communicable disease Yes 109 24.60%

No 334 75.40%

Do you know tuberculosis and non-communicable disease comorbidity? Yes 156 35.21%

No 287 64.79%

Do you know tuberculosis and risk factors comorbidity? Yes 195 44.02%

No 248 55.98%

Can we prevent non-communicable disease? Yes 303 68.40%

No 140 31.60%

Can we treat non-communicable disease? Yes 307 69.30%

No 136 30.70%

Abbreviation: std, standard deviation.
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feedback on diabetes mellitus and hypertension surveillance data. In our catchment, the new demography health information 
system (DHIS) report format talks about the screen and separately reports TB and NCDS, and this format did not indicate 
integration, specifically TB- NCD comorbidity status even if the guideline recommends reporting integrate. 

Code 2: Lack of Record and Reporting System 
Almost all key informants did not know whether TB patients are comorbid or not comorbid with diabetes mellitus and/or 
hypertension. Even their report did not mention the condition of comorbidity.

A 33-year-old female TB focal person and implementer reported that

…in Hosanna Town health centres there is no internal referral system, linkage and focal person communication, in addition to 
this medical equipment’s shortage like B/P, RBS kit are the main obstacle for service provision. I think these problems can be 
solved if and only if the routine data collection or surveying and report mechanism developed on patients registration format 

Sub-Theme 3: Consumer Support Organization
Code 1: Lack of Cooperative Integration 
39-year male participants said that

index TB searching or contact TB address support organizations are challenge TB program and Rich TB program. For NCDs 
family health programs on key affected populations, especially pregnant women, prisoners and migrants at the community level 
with the cooperation of health extension workers (HEWs), however, these organizations are not focused on an integrational 
report system, so any supporting organization has a plan to integrate the two disease can be sustained by giving training for lab 
technician, health informatics technology (HIT) and TB focal and NCD focal person through patient and community awareness 
creation a developing communication system 

Code 2: Shortage of Supporting Organization 
A 33-year-old, male program manager said

This integration will reduce costs because when the patients seek treatment for TB screening, the provision of care for both 
diseases simultaneously minimizes the transport cost and the follow-up time or schedule. Also, it reduces the health professional 
working load and the service provision time by examining NCDs and infectious diseases at the same time on a single patient in 
a single contact at outpatient department triage. Although the drug is expensive and not free, we have established community 
health care insurance in our area so that the needy have access to services. Another thing is that by establishing an association 
for diabetes patients, we have prepared an ID so that they can get a drug for free, but this association is limited only in Hospital. 

Main Theme 2: Internal Factors
Below this theme, 2 sub-themes were categorized into 6 codes for integrated intervention challenges.

Sub-Theme 1: Intra-Organizational Environment
Code 1: Lack of Linkage and Referral System 
A 35 years male and 3 year-experienced respondent said

Normally, tuberculosis, diabetes mellitus, and hypertension are diagnosed based on the standard guideline, but diagnosis of 
chronic disease is not feasible for patients. Because of the unavailability of the system just like tuberculosis, the patient 
reappears to the outpatient service for perverted card access. 

A 33-year-old male program manager said 

We can integrate and create sustainable solutions by being programmatic, If we create awareness among all stakeholders, 
designate a service department, assign a qualified focal person, and develop a monitoring and evaluation system, we can easily 
integrate it. If we create awareness of HEWs, if there is an internal referral system, by linking it to the health facility, and also 
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by establishing an internal referral system for the screen from where we provide OPD services in the health facility, and by 
screening at the triage, we will be able to be treated in one place. 

Code 2: Shortage of Skilled Focal Person 
A male 30-year disease prevention and health promotion coordinator reported

If this integration work is to be accepted, it is necessary to have full training and to be assigned to a qualified trained health 
professional. For example, we have assigned all focal person medical doctors at our health centre to increase the service and the 
needs of the patients. Because patients always have the intention of choosing and respecting the assigned professional to get 
services. Therefore, making a better professional classification as a focal person brings acceptance. Community acceptance can 
be achieved by creating community awareness, Community cooperation and multidisciplinary health team formulation 

Code 3: Absence of Early Detection and Management System 
One of the respondents explained his feelings:

Because of my kidney problem, the healthcare worker could check for only diabetes and hypertension, it was negative at the time. 
Meanwhile, none of the health care workers (HCWs) verified, not even considering incorporating TB testing and management. 
However, currently, I am positive for tuberculosis. If I was screened early for TB, I did not suffer or delay treatment. 

The 45-year-old TB heart failure comorbid patient responded

The first time my complaint was weight loss, coughing with hemoptysis, the doctor confirmed TB and I began treatment. After 
a week, I returned to the hospital due to serious symptoms, and I was admitted for heart failure). I continue treatment for 
tuberculosis and heart failure. Due to gastritis and blurred vision caused by medications, I stopped treatment after five months, 
but the severity of my case increased on a day-to-day basis. Finally, I went to the hospital a third time, Healthcare workers 
advised me to continue treatment, and my small child has also been confirmed for TB. 

Sub-Theme 2: Adopter Character
Code 1: Lack of Trained Health Worker 
One of the stakeholders, whose age is 37 years male program coordinator, said

Integration can be effective and safe because both diseases are recognized in one place by trained professionals in one evidence- 
based system. For example, this is the result we saw in TB/HIV integration. In addition, by assigning a trained professional as 
a focal person for both programs, quality will be improved if there is consensus among experts. If this integration is done as 
a professional job and if patients are made aware of it, appointment and follow-up time will be reduced and service satisfaction 
will increase. Providing training for HCWs and their commitment can bring the patients’ treatment success and the program 
effectiveness 

Code 2. Increase Workload 
A 29-year-old male TB focal and implementer reported that “this integration intervention can increase the quality of 
service by reducing follow-up time, the workload of health workers and poor treatment outcomes because the TB-NCD 
patients screened and treated in one contact and professionals use their time effectively. However, the HCWs believe this 
intervention increases the workload because there is no awareness and training.

Code 3: Absence of Awareness Creation 
A 38-year TB officer said

Even if integration maximizes the service quality, there is no community, patients and HCWs awareness on TB-NCD integration 
so it better to provide service, program and quality improve training for HCWs and awareness creations for patients and 
community. And even assigned TB and NCD focal persons are not aware to communicate the work and integrate the report. 
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Opportunity
We assessed the current available external and internal factors using in-depth interview guidelines from stakeholders, 
implementers and TB patients, which focused on the facilitator of the integrated implementation of non-communicable 
disease screening intervention. While the presence of health extension workers, Nongovernmental organizations (NGOs) 
and supporting organizations like community health care insurance and diabetes mellitus association at the community 
level were external opportunities, the presence of compatible tuberculosis program structure, trained focal person, 
guidelines, and information for each program was an internal opportunity for integrated implementation (Table 5).

Main Theme 1: External
Under this theme, 2 sub-themes were coded into 4 codes for integrated implementation opportunities.

Sub-Theme 1: Community Health System
Code 1: Availability of NGOs 
A 39-year-old male participant said

In our site, there is no institutional organization for integration in the community. But there have been TB and NCD differences, 
for example for index TB searching or contact TB there are challenge TB programs and Rich TB programs. For NCDs family 
health programs for key affected populations, especially pregnant women, prisoners and migrants at the community level with 
the cooperation of HEWs. 

Code 2: Presence of Health Extension Program 
One participant said,

HEW guided me on screening Diabetes mellitus after I increased body weight when I was on Tuberculosis treatment. Then, 
I went to the hospital for a diagnosis of DM, and at that time my glucose level was increased. Currently, I am on both disease 
treatments. However, using both diseases drug at the same time is difficult for continuing and completing unless and otherwise 
minimizing the drug 

Sub-Theme 2: The Presence of Consumer Support Organization
Code 2: Association for Diabetes Mellitus 
A 30-year male disease prevention and health promotion coordinator said

Table 5 Description of Implementation Opportunity Themes in Integration of NCD and Risk Factors 
Screening Intervention Among Routine Tuberculosis Patients

Main Theme Sub-Theme Code

External factors Community Health system Code 1: Presence of health extension program

Code 2: availability of NGOs

Presence of Consumer support 

organization

Code 1: community health care insurance

Code 2: association for diabetes mellitus

Internal factors Availability of man power Code 1: Assigned focal persons

Code 2: trained stakeholder

Readiness of organization Code 1: availability of guidelines and information 
system

Code 2: compatible tuberculosis program structure
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Basically in health institutions, there is no free drug for NCD patients, however in our health facilities especially in Hospitals for 
DM and other NCDs we established the DM association. Based on this association any patients who have identification numbers 
and are registered in the list of members he/she can get drugs or other services for free charge. And it is better to extend these 
experiences to community and health centres to access for all. 

Code 2: Community Health Care Insurance 
All key informants reported that currently community health care insurance program was available for all poor rural 
people and for all people willing to register in the system to get free health services. However, all members, who are 
linked to the program would have a small money contribution every year.

A 30-year-old male key informant said that 

…especially chronic non-communicable disease patients unless they are not a member of community health insurance 
initiatives, they cannot get free treatment services. However, tuberculosis and cervical cancer patients took service free of 
charge 

Main Theme 2: Internal Factors
During internal factors of opportunity identification, we assessed the favourable system and organization’s capacity to 
facilitate implementation and deliver the screening intervention for mutual self-interests, and building relationships. 
Under this theme, 2 sub-themes were coded into 4 codes for integrated intervention opportunities.

Subtheme 1: Availability of Manpower
Code 1: Assigned Focal Persons 
One of the stakeholders, whose age is 37 years male program coordinator, said

Integration can be effective and safe because both diseases are recognized in one place by trained professionals in one evidence- 
based system. For example, this is the result we saw in TB/HIV integration. In addition, by assigning a trained professional as 
a focal person for both programs, quality will be improved if there is consensus among experts. If this integration is done as 
a professional job and if patients are made aware of it, appointment and follow-up time will be reduced and service satisfaction 
will increase. Providing training for HCWs and their commitment can bring the patients’ treatment success and the program 
effectiveness 

A male, 30 years disease prevention and health promotion coordinator, said about community, patients and HCW 
acceptance 

If this integration work is to be accepted, it is necessary to have full training and to be assigned to a qualified trained health 
professional. For example, we have assigned all focal person medical doctors at our health centre to increase the service and the 
needs of the patients. Because patients always have the intention of choosing and respecting the assigned professional to get 
services. Therefore, making a better professional classification as a focal person brings acceptance. Community acceptance can 
be achieved by creating community awareness, Community cooperation and multidisciplinary health team formulation. 

Code 2: Trained Stakeholders 
A female 28 years TB officer said

This integration is a new initiative in our organization and there is adequate manpower and trained stakeholders in the 
community to screen TB from NCD patients and NCD from TB patients on key affected populations (prisoners and migrants), 
however in routine TB patients no integration. Now these trained stakeholders had planned to give community awareness and 
cooperate the work as a new initiative, integration is still a work in progress. A chronic disease-focal person has been assigned 
to the startup to work on these diseases 
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Sub-Theme 2: Readiness of Organization
Code 1: The Presence of Guidelines and Information System 
One of the implementers whose age is 28 years female participants said on Facilitator and Opportunity for integration

Now there is no shortage of professionals in our institution, but if we create awareness and prepare them to work with 
information communication, training and skills, the integration will be successful. We do have NCD and TB integration 
guidelines and DHIS even if it has no integration system at the organizational and community level. 

Code 2: Compatible Tuberculosis Program Structure 
A 28 year, female TB focal said,

This work of integration strengthens the work of TB, not replaces it, because it is compatible with TB’s structure and 
functionality. In addition, in my institution, there is no refusal, while I implement this screening intervention. 

A 35 year, male TB focal implementer said 

WHO-Stepwise screening intervention for integration is very useful and it is practical, problem-solving and suitable for timely 
screening and treatment without other related problems. It is feasible for me to put it into practice and it meets my approval 
because TB disease is susceptible to NCD and NCD disease is susceptible to TB, We screen both at one place and at one time, it 
will be more effective. 

Prevalence of Risk Factors in Tuberculosis Patients
Among the total (443) screened by the WHO Stepwise screening procedure, the prevalence of smokers was 39 (8.80%), 
and we are 95% confident the true population prevalence will fall between 6.5% and 11.8%. Concerning alcohol use, 47 
(10.61%) were alcohol drinkers, and the true population prevalence will fall within a 95% confidence interval of 8.1% 
and 13.9%. The majority of participants consumed fruit less than five times in a week 391 (88.26%), 95% CI [0.849, 
0.910] and less than 3 vegetables in a day 368 (83.07%), 95% CI [0.793, 0.863] (Table 6).

Table 6 Prevalence of Risk Factors Among Routine Tuberculosis Patients, in Southern Ethiopia

Variable (n=443) Category Frequency Per Cent [95%, CI)

Age in year 20–34 265 59.82% [0.552, 0.643]

35–49 100 22.57% [0.189 0.267]

>50 78 17.61% [0.143, 0.215]

Smoking Yes 39 8.80% [0.065, 0.118]

No 404 91.20% [0.882, 0.935]

Alcohol consumption Yes 47 10.61% [0.081, 0.139]

No 396 89.39% [0.861, 0.919]

Physical activity per day <10 minutes 38 8.58% [0.063, 0.116]

> 10 minutes 405 91.42% [0.884, 0.937]

Fruit consumption in a week < 5 times 391 88.26% [0.849, 0.910]

>5 times 52 11.74% [0.090, 0.151]

(Continued)
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Prevalence of Common NCDs in Tuberculosis Patients
From the total participants (443), the prevalence of TB-NCDs comorbidity status, 32 (7.22%), 95% CI [0.051, 0.101], 
and 22 (4.97%), 95% CI [0.033, 0.074] tuberculosis patients comorbid with one NCDs and >2 NCDs, respectively. The 
prevalence of DM was 25 (5.64%), and we are 95% confident that the true population prevalence will be within 3.8% and 
8.2% intervals. Similarly, hypertension in tuberculosis patients was 29 (6.55%), which is the population prevalence that 
will lie between 4.6% and 9.3% intervals, at 95% confidence (Table 7).

The contradiction with the qualitative result is because of the difference in the selected patients and the number of 
study populations. Among seven (7) TB-NCD patients interviewed 3 (42.86%) were comorbid >2 NCDs, the majority 
had hypertension 4 (57.14%), 3 (42.86%) were drinking alcohol (Table 1).

Table 6 (Continued). 

Variable (n=443) Category Frequency Per Cent [95%, CI)

Vegetable consumption in a day < 3 services 368 83.07% [0.793, 0.863]

> 3 services 75 16.93% [0.137, 0.207]

BMI < 23 330 74.49% [0.702, 0.783]

23–24.9 70 15.80% [0.127, 0.195]

> 25 43 9.71% [0.073, 0.128]

Waist circumference in centimetres <72 female/78male 298 67.27% [0.627, 0.715]

72–79 female/78-89male 126 28.44% [0.244, 0.328]

>80femal/90male 19 4.29% [0.027, 0.066]

History of non-communicable disease in the family Yes 44 9.93% [0.075, 0.131]

No 399 90.07% [0.869, 0.925]

Abbreviation: CI, confidence interval.

Table 7 Prevalence of Common NCDs Among Routine Tuberculosis Patients, in Southern 
Ethiopia

Variable Category Frequency Per Cent [95%, CI]

Diabetes mellitus Yes 25 5.64% [0.038, 0.082]

No 418 94.36% [0.918, 0.962]

Hypertension Yes 29 6.55% [0.046, 0.093

No 414 93.45% [0.907 0.954]

Stroke Yes 5 1.13% [0.005, 0.027]

No 438 98.87% [0.973, 0.995]

Heart disease Yes 6 1.35% [0.006, 0.030]

No 437 98.65% [0.970, 0.994]

Cancer Yes 4 0.90% [0.003, 0.024]

No 439 99.10% [0.976, 0.997]

(Continued)
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Discussion
This study revealed mixed quantitative and qualitative findings on the integrated implementation challenges and 
opportunities of non-communicable disease and risk factors screening intervention on tuberculosis patients.

Our study results showed that out of the total screened, 11.96% had a risk score of more than 8 of which, 32.08% had 
a risk score of more than 12, 94.12% had linked to NCDs clinks, and the majority (87.5%) had started the treatment. This 
result is higher and contradicts the study conducted in Delhi, India, where 82% reached the clinic and 83% started the 
treatment.15 This might be, because of the variation in the implantation site and the number of the study population: in 
India 403 sample sizes and two DOT centres, but in our study 443 sample sizes and seven DOT centers.

In this study, the comorbidity status of one NCD with TB was 7.22%, and with at least two NCDs being 4.97%. This 
prevalence is less than in South Africa (26.9%),17 Indonesia (35.5%)41 and the Philippines (40%)42. This contradiction 
might be due to a sample size difference, our study sample size is 443, but the South Africa sample size is 4207, and 
because of non-communicable diseases comorbidity assessment method variation.

In the current study, the prevalence of diabetes mellitus and elevated blood pressure among tuberculosis patients were 
5.64% and 6.55%, respectively. This finding is varied from those studies conducted in India,15 where the hypertension 
prevalence is 7% and 8% for DM and lower than Amhara, Ethiopia (8.3%),18 Nigeria (12%).43 The variation might be 
because of different study populations and sample sizes, in Nigeria 4000 persons aged above 12 years were included. 
However, it is similar to the study conducted in Luanda, Angola (44), where the diabetes mellitus prevalence among 
tuberculosis patients is 6%, this might be due to having a similar number of DOT centres and an equal sample size.

In a study in Luanda, Angola, the prevalence of hypertension among newly diagnosed TB patients was 19.6%44 and 
in Northern Angola was 23%,45 it contradicts our finding and might be different in the study design (community-based) 
and large sample size (1464 adults).

Our study showed that the prevalence of TB-NCDs risk factors, smokers 8.80%, alcohol drinkers 10.61%, consuming 
inadequate fruit (88.26%), and vegetables (83.07%) and BMI > 25+/obesity (9.71%), were lower and contradicted with 
other setting studies. In Semnan City, cigarette smokers were 16.9%, and consumed alcohol was 1.3%,46 in Nepal 
tobacco was 23.7%, alcohol 19.1%, obesity 24.8%,47 and in Delhi, India, inadequate vegetables (80%) and fruits 
(72%).15 This variation might be due to the difference in risk measurement techniques, follow-up time and enrollment 
of TB patients for the study, and other studies enroll new TB patients from outpatient departments, but for our study, we 
selected TB patients from routine care.

In our study site, almost all key informants and patients reported that the absence of diagnostic materials for diabetes 
mellitus, blood pressure, and ECG and CT scans for organ function tests and Waist circumferences measurements, 

Table 7 (Continued). 

Variable Category Frequency Per Cent [95%, CI]

COPD Yes 8 1.81% [0.009, 0.036]

No 435 98.19% [0.964,0.991]

1st stage risk score <8 score 393 88.71% [0.854. 0.914]

> 8 score 50 11.29% [0.086, 0.146]

2nd stage risk score < 12 score 430 97.07% [0.950, 0.983]

> 12 score 13 2.93% [0.017, 0.050]

TB-NCD comorbidity status Not comorbid 389 87.81% [0.844, 0.906]

One comorbid 32 7.22% [0.051, 0.101]

Multi-comorbidity 22 4.97% [0.033, 0.074]

Abbreviation: CI, confidence interval.
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shortages of skill and payment for drugs and laboratory service were major challenges for integration implementation of 
NCDs and risk factors screening intervention with TB care program. The finding is supported by the former different 
areas of research report on barriers to integration.48–58 Similar to our country (Ethiopia), the Amhara region studied on 
challenges of integration TB NCDs,59 and the major barriers to the implementation of the bidirectional screening pilot 
study in Delhi, India.15

In our study site, when we assessed inter-organization challenges of integrated implementation, absence of a record, 
feedback, referral, and reporting system, lack of cooperative integration, and shortage of supporting organization were 
repeatedly raised by our participants. This impression which was reported by our participants contradicted the integration 
health care program requirement at different levels of the healthcare system,60,61 however, it is similar to a pilot study 
conducted in China and India.62,63

Lack of linkage and internal referral system, shortage of skilled focal persons absence of early detection and management 
system were highly suggested intra-organization challenges of integrated implementation of the screening intervention by 
program managers and coordinators in our study sites. This finding is supported by Northern Ethiopia and Addis Ababa report; 
the absence of monitoring and evaluation systems for NCD services, lack of professionals and blood glucose monitoring were 
observed as barriers to DM care.64,65

Additionally, when we saw the adopter perception about integrated implementation lack of trained professionals, 
absence of awareness creation and increased workload were commonly raised challenges of integration intervention of 
non-communicable disease from tuberculosis patients. This result is well suited with the other studies’ reports for most 
integration efforts, a broader set of clinical skills may be required, and training in healthcare workers is an important 
facilitator to increase consciousness of the worth of integrating specific programs, and for building working proficiency, 
self-confidence, and working drive.21–23

Despite the identified challenges, this study showed a good opportunity to implement the integration of the NCDs and 
risk factors with tuberculosis care.

When we evaluated the opportunity for facilitating the integrated implementation of NCDs and risk factors screening 
intervention on TB patients, the external opportunity in the community health system was the availability of NGOs and 
consumer support organizations like Health Care Insurance Agencies and DM associations for NCD patients to have free 
drugs and lab test, which undergo with health extension program to support tuberculosis care program. This finding is 
supported by the Southern Amhara region study,59 and a systematic review study in sub-Saharan Africa.66

Based on our key informants and patients interviewed report, drug expensiveness and NCD care cost is not free were 
serious concerns raised by all participants. This result is similar to developing country studies and systematic review 
studies in sub-Saharan Africa.66,67

In the current study, the internal opportunity related to manpower and readiness of the organization to facilitate the 
integrated implementation of NCDs and risk factors screening intervention with TB patients were the availability of 
assigned focal persons, trained stakeholders, guidelines, DHIS and the compatible program implementation structure. 
This is similar to the global TB report3 and quality for integration achievement study,60 however, it varies with the 
studies conducted in different cities of Ethiopia and low-income country studies.68,69

Limitation
Our strong side is we used both quantitative and qualitative methods, and we collected data by standard measurements 
tool prospectively through interviewing and screening TB patients for non-communicable diseases, so that the validity of 
data is more than the record-based data. However, the only weak side is that we included only routine TB patients in the 
DOTs centre for screening TB patients. Suspected TB in the outpatient department was not included, those representing 
the community population and we screened most risk factors by self–report, which might introduce biases.

Conclusion
In general, the findings of this study revealed that the majority of participants did not have an awareness of comorbidity 
NCDs and risk factors. The prevalence of hypertension, DM, smoking and alcohol drinking, obesity, and inadequate fruit 
and vegetable consumption among TB patients were lower than in other previous studies.
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We identified external and internal health organization challenges and opportunities that should be used to implement 
the two stages of WHO-Stepwise screening intervention in routine tuberculosis care program.

Under the external health system service provision absence of medical equipment and training and not free drug and 
lab tests were repetitively reported challenges of integrated implementation of NCDs screening intervention. Lack of 
records, reports and feedback were major challenges of inter-organizational communication, while consumer support 
organization challenges were lack of cooperative integration and shortages of supporting organization. The internal 
health system challenges were categorized under the intra-organizational communication system were a lack of an 
internal referral and linkage system, a shortage of skilled persons and an absence of an integrated screening and 
management system for TB-NCD. Lack of trained health workers, awareness creation and perceived increased workload 
were adopter challenges for integrated implementation.

On the other hand, organization readiness and the existence of strong TB control programs at the community level, 
which were supported by different NGOs and functioning by health extension workers, and the presence of consumer 
support organizations like health care insurance and diabetes mellitus association, presence of assigned focal person and 
trained stakeholder were identified as good opportunities for integrated implementation of NCDs screening intervention 
from TB.

Therefore, to operationalize systematically integrated screening intervention, the implementer should assign a focal 
person, train healthcare workers and develop internal and external referral systems through communication and 
coordinating the work. The policymakers should develop an integration platform and structural authority at a different 
organization by addressing identified challenges and applying facilitators to build a favourable system for integrated 
implementation of NCDs and risk factors screening intervention on TB program.
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NCDs, non-communicable diseases, TB, tuberculosis, DM, diabetes mellitus, CVD, Cardiovascular disease, COPD, 
chronic obstructive pulmonary disease, HMIS health management information system, ETB, Ethiopian birr, WHO, 
World health organizations, HCW, health care worker, LMIC, low and middle-income country.

Data Sharing Statement
Datasets which support this finding can be accessed based on reasonable justification from the corresponding author. The 
data are not publicly available due to privacy or ethical restrictions.

Ethics Approval and Consent to Participate
Ethical principles related to protecting human subjects in research were followed as outlined in the Declaration of 
Helsinki. Before the study was conducted, Wolaita Sodo University’s ethical review committee approved the study 
protocol (with approval number: Ref. no WSU/41/33/1356). Using this approved letter the research team communicated 
with the study site administration Hadiya Zone office to secure permission before starting the data collection. Informed 
written voluntary consent, which was accepted and approved by the Ethics Committee, was obtained from the 
participants after securing the confidentiality and rights of participants.

Acknowledgment
The authors acknowledge Wolaita Sodo University for overall coordination and financial support from preparation to 
finalizing the research project. Gratitude extends to Wachemo University and Hadiya Zone health office managers and 
coordinators for their partnership and to the implementer and patients for providing pertinent information for this project 
achievement.

Author Contributions
All authors made substantial contributions to conception and design, acquisition of data, analysis and interpretation of 
data; or in all these areas; took part in drafting the article or revising it critically for important intellectual content; agreed 

https://doi.org/10.2147/RMHP.S432943                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2023:16 2630

Nunemo et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


to submit to the current journal; gave final approval of the version to be published; and agreed to be accountable for all 
aspects of the work.

Disclosure
The authors declared that they have no competing interests in this work.

References
1. World Health Organization. WHO Consolidated Guidelines on Tuberculosis: Tuberculosis Preventive Treatment. World Health Organization; 2020.
2. ABABA A. Federal Democratic Republic of Ethiopia Ministry of Health CLTSH Verification and Certification Protocol; 2012.
3. Organization WH, Staff WHO. Global Tuberculosis Report 2013. World Health Organization; 2013.
4. Wang Y, Wang J. Modelling and prediction of global non-communicable diseases. BMC Public Health. 2020;20(1):1–13. doi:10.1186/s12889-020- 

08890-4
5. Penaloza R, Navarro JI, Jolly PE, Junkins A, Seas C, Otero L. Health literacy and knowledge related to tuberculosis among outpatients at a referral 

hospital in Lima, Peru. Res Rep Tropical Med. 2019;1–10. doi:10.2147/RRTM.S189201
6. Tilahun D, Abera A, Nemera G. Communicative health literacy in patients with non-communicable diseases in Ethiopia: a cross-sectional study. 

Trop Med Health. 2021;49(1):1–9. doi:10.1186/s41182-021-00345-9
7. Hargreaves JR, Boccia D, Evans CA, Adato M, Petticrew M, Porter JD. The social determinants of tuberculosis: from evidence to action. Am 

J Public Health. 2011;101(4):654–662. doi:10.2105/AJPH.2010.199505
8. Marmot M, Bell R. Social determinants and non-communicable diseases: time for integrated action. BMJ. 2019;364. doi:10.1136/bmj.l251
9. Marais BJ, Lönnroth K, Lawn SD, et al. Tuberculosis comorbidity with communicable and non-communicable diseases: integrating health services 

and control efforts. Lancet Infect Dis. 2013;13(5):436–448. doi:10.1016/S1473-3099(13)70015-X
10. Begum N, Nawshin I, Rahman MA. Behavioural Risk Factors of Non-Communicable Diseases among Rural Population in a Selected Area of 

Dhaka City. J Curr Adv Med Res. 2022;9(1):9–15. doi:10.3329/jcamr.v9i1.59738
11. Organization WH. Noncommunicable Diseases Country Profiles 2018; 2018.
12. Esmailnasab N, Moradi G, Delaveri A. Risk factors of non-communicable diseases and metabolic syndrome. Iran J Public Health. 2012;41(7):77.
13. Organization WH. Global Tuberculosis Report 2020: Executive Summary; 2020.
14. Puchner KP, Rodriguez-Fernandez R, Oliver M, Solomos Z. Non-communicable diseases and tuberculosis: anticipating the impending global 

storm. Global Public Health. 2019;14(9):1372–1381. doi:10.1080/17441692.2019.1580760
15. Anand T, Kishore J, Isaakidis P, et al. Integrating screening for non-communicable diseases and their risk factors in routine tuberculosis care in 

Delhi, India: a mixed-methods study. PLoS One. 2018;13(8):e0202256. doi:10.1371/journal.pone.0202256
16. Chen Q, Che Y, Xiao Y, et al. Impact of Multimorbidity Subgroups on the Health Care Use and Clinical Outcomes of Patients With Tuberculosis: a 

Population-Based Cohort Analysis. Front Public Health. 2021;9. doi:10.3389/fpubh.2021.756717
17. Peltzer K. Tuberculosis non-communicable disease comorbidity and multimorbidity in public primary care patients in South Africa. Af J Primary 

Health Care Family Med. 2018;10(1):1–6. doi:10.4102/phcfm.v10i1.1651
18. Workneh MH, Bjune GA, Yimer SA. Prevalence and associated factors of diabetes mellitus among tuberculosis patients in South-Eastern Amhara 

Region, Ethiopia: a cross sectional study. PLoS One. 2016;11(1):e0147621. doi:10.1371/journal.pone.0147621
19. Govindasamy D, Kranzer K, van Schaik N, et al. Linkage to HIV, TB and non-communicable disease care from a mobile testing unit in Cape Town, 

South Africa. PLoS One. 2013;8(11):e80017. doi:10.1371/journal.pone.0080017
20. McIntosh J, Alonso A, Codina C, MacLure K, Mair A, Stewart D. Polypharmacy and Integrated Care: identifying synergies in implementation. 

Int J Integrated Care. 2017;17:1–2.
21. Fuller J, Koehne K, Verrall CC, Szabo N, Bollen C, Parker S. Building chronic disease management capacity in General Practice: the South 

Australian GP Plus Practice Nurse Initiative. J Royal Coll Nursing Australia. 2015;22(2):191–197. doi:10.1016/j.colegn.2014.02.002
22. Schmidt B, Campbell S, McDermott R. Community health workers as chronic care coordinators: evaluation of an Australian Indigenous primary 

health care program. Australian N Zealand J Public Health. 2016;40 Suppl 1:S107–S114.
23. Petersen I, van Rensburg A, Kigozi F, et al. Scaling up integrated primary mental health in six low- and middle-income countries: obstacles, 

synergies and implications for systems reform. BJPsych Open. 2019;5(5):e69. doi:10.1192/bjo.2019.7
24. Al-Alawi K, Al Mandhari A, Johansson H. Care providers’ perceptions towards challenges and opportunities for service improvement at diabetes 

management clinics in public primary health care in Muscat, Oman: a qualitative study. BMC Health Serv Res. 2019;19(1):18. doi:10.1186/s12913- 
019-3866-y

25. Cronin J, Murphy A, Savage E. Can chronic disease be managed through integrated care cost-effectively? Evidence from a systematic review. Irish 
J Med Sci. 2017;186(4):827–834. doi:10.1007/s11845-017-1600-5

26. Hyle EP, Naidoo K, Su AE, El-Sadr WM, Freedberg KA. HIV, tuberculosis, and non-communicable diseases: what is known about the costs, 
effects, and cost-effectiveness of integrated care? J Acquired Immune Deficiency Syndromes. 2014;67(1):S87. doi:10.1097/QAI.0000000000000254

27. Zou G, Zhang W, King R, et al. Process Evaluation of a Clustered Randomized Control Trial of a Comprehensive Intervention to Reduce the Risk 
of Cardiovascular Events in Primary Health Care in Rural China. Int J Environ Res Public Health. 2020;17(11):4156. doi:10.3390/ijerph17114156

28. Witter S, Zou G, Diaconu K, et al. Opportunities and challenges for delivering non-communicable disease management and services in fragile and 
post-conflict settings: perceptions of policy-makers and health providers in Sierra Leone. Confl Health. 2020;14:3. doi:10.1186/s13031-019-0248-3

29. Duffy M, Ojikutu B, Andrian S, Sohng E, Minior T, Hirschhorn LR. Non-communicable diseases and HIV care and treatment: models of integrated 
service delivery. Tropical Medicine and International Health. 2017;22(8):926–937. doi:10.1111/tmi.12901

30. Lupafya PC, Mwagomba BL, Hosig K, Maseko LM, Chimbali H. Implementation of Policies and Strategies for Control of Noncommunicable 
Diseases in Malawi: challenges and Opportunities. Health Educ Behav. 2016;43(1 Suppl):64S–69S. doi:10.1177/1090198115614313

31. Montenegro H, Holder R, Ramagem C, et al. Combating health care fragmentation through integrated health service delivery networks in the 
Americas: lessons learned. J Integrated Care. 2011;19(5):5–16. doi:10.1108/14769011111176707

Risk Management and Healthcare Policy 2023:16                                                                              https://doi.org/10.2147/RMHP.S432943                                                                                                                                                                                                                       

DovePress                                                                                                                       
2631

Dovepress                                                                                                                                                        Nunemo et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1186/s12889-020-08890-4
https://doi.org/10.1186/s12889-020-08890-4
https://doi.org/10.2147/RRTM.S189201
https://doi.org/10.1186/s41182-021-00345-9
https://doi.org/10.2105/AJPH.2010.199505
https://doi.org/10.1136/bmj.l251
https://doi.org/10.1016/S1473-3099(13)70015-X
https://doi.org/10.3329/jcamr.v9i1.59738
https://doi.org/10.1080/17441692.2019.1580760
https://doi.org/10.1371/journal.pone.0202256
https://doi.org/10.3389/fpubh.2021.756717
https://doi.org/10.4102/phcfm.v10i1.1651
https://doi.org/10.1371/journal.pone.0147621
https://doi.org/10.1371/journal.pone.0080017
https://doi.org/10.1016/j.colegn.2014.02.002
https://doi.org/10.1192/bjo.2019.7
https://doi.org/10.1186/s12913-019-3866-y
https://doi.org/10.1186/s12913-019-3866-y
https://doi.org/10.1007/s11845-017-1600-5
https://doi.org/10.1097/QAI.0000000000000254
https://doi.org/10.3390/ijerph17114156
https://doi.org/10.1186/s13031-019-0248-3
https://doi.org/10.1111/tmi.12901
https://doi.org/10.1177/1090198115614313
https://doi.org/10.1108/14769011111176707
https://www.dovepress.com
https://www.dovepress.com


32. Purtle J, Peters R, Brownson RC. A review of policy dissemination and implementation research funded by the National Institutes of Health, 2007– 
2014. Implementation Sci. 2015;11(1):1–8. doi:10.1186/s13012-015-0367-1

33. Amarchand R, Krishnan A, Saraf DS, Mathur P, Shukla DK, Nath LM. Lessons for addressing noncommunicable diseases within a primary 
health-care system from the Ballabgarh project, India. WHO South-East Asia j Public Health. 2015;4(2):130–137. doi:10.4103/2224-3151.206682

34. Misra A, Chowbey P, Makkar B, et al. Consensus statement for diagnosis of obesity, abdominal obesity and the metabolic syndrome for Asian 
Indians and recommendations for physical activity, medical and surgical management. Japi. 2009;57(2):163–170.

35. Tabak RG, Khoong EC, Chambers DA, Brownson RC. Bridging research and practice: models for dissemination and implementation research. Am 
j Preventive Med. 2012;43(3):337–350. doi:10.1016/j.amepre.2012.05.024

36. Reddy KS. Global Burden of Disease Study 2015 provides GPS for global health 2030. Lancet. 2016;388(10053):1448–1449. doi:10.1016/S0140- 
6736(16)31743-3

37. Dayspring T, Toh S-A, Sellers LA. National Cholesterol Education Program Adult Treatment Panel III NCEP ATP III. Final Rep Circulation. 
2004;110(10):1219–1225. doi:10.1161/01.CIR.0000140676.88412.CF

38. Shah B, Mathur P. Surveillance of cardiovascular disease risk factors in India: the need & scope. Indian J Med Res. 2010;132(5):634. doi:10.4103/ 
0971-5916.73420

39. Sharma U, Kishore J, Garg A, Anand T, Chakraborty M, Lali P. Dyslipidemia and associated risk factors in a resettlement colony of Delhi. J Clin 
Lipidol. 2013;7(6):653–660. doi:10.1016/j.jacl.2013.06.003

40. James PA, Oparil S, Carter BL, et al. 2014 evidence-based guideline for the management of high blood pressure in adults: report from the panel 
members appointed to the Eighth Joint National Committee (JNC 8). JAMA. 2014;311(5):507–520. doi:10.1001/jama.2013.284427

41. Asturiningtyas IP, Mulyantoro DK, Kusrini I, Ashar H. Non-communicable disease comorbidity and multimorbidity among people with tubercu-
losis in Indonesia. Ann Tropical Med Public Health. 2021;24(01). doi:10.36295/ASRO.2021.24191

42. White LV, Edwards T, Lee N, et al. Patterns and predictors of co-morbidities in tuberculosis: a cross-sectional study in the Philippines. Sci Rep. 
2020;10(1):1–12. doi:10.1038/s41598-020-60942-2

43. Ogbera AO, Kapur A, Abdur-Razzaq H, et al. Clinical profile of diabetes mellitus in tuberculosis. BMJ Open Diabetes Res Care. 2015;3(1): 
e000112. doi:10.1136/bmjdrc-2015-000112

44. Segafredo G, Kapur A, Robbiati C, et al. Integrating TB and non-communicable diseases services: pilot experience of screening for diabetes and 
hypertension in patients with Tuberculosis in Luanda, Angola. PLoS One. 2019;14(7):e0218052. doi:10.1371/journal.pone.0218052

45. Pires JE, Sebastião YV, Langa AJ, Nery SV. Hypertension in Northern Angola: prevalence, associated factors, awareness, treatment and control. 
BMC Public Health. 2013;13(1):1–10. doi:10.1186/1471-2458-13-90

46. Kia NS, Zavareh MN, Sarkheil E, Ghods E. Prevalence of biologic, behavioral and psychosocial determinant of tuberculosis in tuberculosis patients 
of Semnan city; a five-year cross-sectional study. J Preventive Epidemiol. 2020;5(2):e24–e24. doi:10.34172/jpe.2020.24

47. Poudyal IP, Khanal P, Mishra SR, et al. Cardiometabolic risk factors among patients with tuberculosis attending tuberculosis treatment centers in 
Nepal. BMC Public Health. 2020;20(1):1–9. doi:10.1186/s12889-020-09472-0

48. Mpagama S, Heysell S, Ndusilo N, Kumburu H, Lekule I. Diagnosis and Interim Treatment Outcomes from the First Cohort of multidrug-resistant 
tuberculosis patients in Tanzania. PloS one. 2013.

49. Naidoo P, Van Niekerk M, Du Toit E, Beyers N, Leon N. Pathways to multidrug-resistant tuberculosis diagnosis and treatment initiation: 
a qualitative comparison of patients’ experiences in the era of rapid molecular diagnostic tests. BMC Health Services Res. 2015;15(1):1–13. 
doi:10.1186/s12913-015-1145-0

50. Bieh KL, Weigel R, Smith H. Hospitalized care for MDR-TB in Port Harcourt, Nigeria: a qualitative study. BMC Infect Dis. 2017;17(1):1–9. 
doi:10.1186/s12879-016-2114-x

51. Jacobson KR, Barnard M, Kleinman MB, et al. Implications of failure to routinely diagnose resistance to second-line drugs in patients with 
rifampicin-resistant tuberculosis on Xpert MTB/RIF: a multisite observational study. Clin Infect Dis. 2017;64(11):1502–1508. doi:10.1093/cid/cix128

52. Doulla BE, Squire SB, MacPherson E, Ngadaya ES, Mutayoba BK, Langley I. Routine surveillance for the identification of drug resistant 
tuberculosis in Tanzania: a cross-sectional study of stakeholders’ perceptions. PLoS One. 2019;14(2):e0212421. doi:10.1371/journal.pone.0212421

53. Timire C, Sandy C, Kumar AM, et al. Access to second-line drug susceptibility testing results among patients with Rifampicin resistant tuberculosis 
after introduction of the Hain® Line Probe Assay in Southern provinces, Zimbabwe. Int J Infect Dis. 2019;81:236–243. doi:10.1016/j. 
ijid.2019.02.007

54. Oga-Omenka C, Zarowsky C, Agbaje A, Kuye J, Menzies D. Rates and timeliness of treatment initiation among drug-resistant tuberculosis patients 
in Nigeria-A retrospective cohort study. PLoS One. 2019;14(4):e0215542. doi:10.1371/journal.pone.0215542

55. Mohr E, Daniels J, Muller O, et al. Missed opportunities for earlier diagnosis of rifampicin-resistant tuberculosis despite access to Xpert® MTB/ 
RIF. Int J Tuberculosis Lung Dis. 2017;21(10):1100–1105. doi:10.5588/ijtld.17.0372

56. McLaren ZM, Sharp AR, Zhou J, Wasserman S, Nanoo A. Assessing healthcare quality using routine data: evaluating the performance of the 
national tuberculosis programme in South Africa. Tropical Medicine and International Health. 2017;22(2):171–179. doi:10.1111/tmi.12819

57. Ebonwu JI, Tint K-S, Ihekweazu C. Low treatment initiation rates among multidrug-resistant tuberculosis patients in Gauteng, South Africa, 2011. 
Int j Tuberculosis Lung Dis. 2013;17(8):1043–1048. doi:10.5588/ijtld.13.0071

58. Hanrahan CF, Dorman SE, Erasmus L, Koornhof H, Coetzee G, Golub JE. Correction: the Impact of Expanded Testing for Multidrug Resistant 
Tuberculosis Using Geontype MTBDRplus in South Africa: an Observational Cohort Study. PLoS One. 2013;8(6). doi:10.1371/annotation/ 
47420ec0-db00-4994-a0de-86b5e5d713f4

59. Workneh MH, Bjune GA, Yimer SA. Assessment of health system challenges and opportunities for possible integration of diabetes mellitus and 
tuberculosis services in South-Eastern Amhara Region, Ethiopia: a qualitative study. BMC Health Services Res. 2016;16(1):1–11. doi:10.1186/ 
s12913-016-1378-6

60. Lenka SR, George B. Integrated health service delivery: why and how? National J Med Res. 2013;3(03):297–299.
61. Adamchak S, Janowitz B, Liku J, Munyambanza E, Grey T, Keyes E. Study of Family Planning and HIV Integrated Services in Five Countries. 

NC, USA: Family Health International, Research Triangle Park; 2010.
62. Lin Y, Li L, Mi F, et al. Screening patients with diabetes mellitus for tuberculosis in China. Tropical Medicine and International Health. 2012;17 

(10):1302–1308. doi:10.1111/j.1365-3156.2012.03069.x

https://doi.org/10.2147/RMHP.S432943                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2023:16 2632

Nunemo et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1186/s13012-015-0367-1
https://doi.org/10.4103/2224-3151.206682
https://doi.org/10.1016/j.amepre.2012.05.024
https://doi.org/10.1016/S0140-6736(16)31743-3
https://doi.org/10.1016/S0140-6736(16)31743-3
https://doi.org/10.1161/01.CIR.0000140676.88412.CF
https://doi.org/10.4103/0971-5916.73420
https://doi.org/10.4103/0971-5916.73420
https://doi.org/10.1016/j.jacl.2013.06.003
https://doi.org/10.1001/jama.2013.284427
https://doi.org/10.36295/ASRO.2021.24191
https://doi.org/10.1038/s41598-020-60942-2
https://doi.org/10.1136/bmjdrc-2015-000112
https://doi.org/10.1371/journal.pone.0218052
https://doi.org/10.1186/1471-2458-13-90
https://doi.org/10.34172/jpe.2020.24
https://doi.org/10.1186/s12889-020-09472-0
https://doi.org/10.1186/s12913-015-1145-0
https://doi.org/10.1186/s12879-016-2114-x
https://doi.org/10.1093/cid/cix128
https://doi.org/10.1371/journal.pone.0212421
https://doi.org/10.1016/j.ijid.2019.02.007
https://doi.org/10.1016/j.ijid.2019.02.007
https://doi.org/10.1371/journal.pone.0215542
https://doi.org/10.5588/ijtld.17.0372
https://doi.org/10.1111/tmi.12819
https://doi.org/10.5588/ijtld.13.0071
https://doi.org/10.1371/annotation/47420ec0-db00-4994-a0de-86b5e5d713f4
https://doi.org/10.1371/annotation/47420ec0-db00-4994-a0de-86b5e5d713f4
https://doi.org/10.1186/s12913-016-1378-6
https://doi.org/10.1186/s12913-016-1378-6
https://doi.org/10.1111/j.1365-3156.2012.03069.x
https://www.dovepress.com
https://www.dovepress.com


63. Kumpatla S, Sekar A, Achanta S, et al. Characteristics of patients with diabetes screened for tuberculosis in a tertiary care hospital in South India. 
Public Health Action. 2013;3(1):23–28. doi:10.5588/pha.13.0035

64. Alemu S, Watkins P. Access to diabetes care in northern Ethiopia. Diabetes Voice. 2004;49(1):8–10.
65. Feleke Y, Enquselassie F. An assessment of the health care system for diabetes in Addis Ababa, Ethiopia. Ethiopian j Health Dev. 2005;19 

(3):203–210.
66. Hall V, Thomsen RW, Henriksen O, Lohse N. Diabetes in Sub Saharan Africa 1999-2011: epidemiology and public health implications. 

A systematic review. BMC Public Health. 2011;11(1):1–12. doi:10.1186/1471-2458-11-564
67. Sullivan T, Ben Amor Y. The co-management of tuberculosis and diabetes: challenges and opportunities in the developing world. PLoS Med. 

2012;9(7):e1001269. doi:10.1371/journal.pmed.1001269
68. Kiflie Y, Jira C, Nigussie D. The quality of care provided to patients with chronic non-communicable diseases: a retrospective multi-setup study in 

Jimma zone, southwest Ethiopia. Ethiopian j Health Sci. 2011;21(2):119–130. doi:10.4314/ejhs.v21i2.69052
69. Idemyor V. Diabetes in sub-Saharan Africa: health care perspectives, challenges, and the economic burden of disease. J National MedAssoc. 

2010;102(7):650–653. doi:10.1016/S0027-9684(15)30643-X

Risk Management and Healthcare Policy                                                                                           Dovepress 

Publish your work in this journal 
Risk Management and Healthcare Policy is an international, peer-reviewed, open access journal focusing on all aspects of public health, policy, 
and preventative measures to promote good health and improve morbidity and mortality in the population. The journal welcomes submitted 
papers covering original research, basic science, clinical & epidemiological studies, reviews and evaluations, guidelines, expert opinion and 
commentary, case reports and extended reports. The manuscript management system is completely online and includes a very quick and fair 
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/risk-management-and-healthcare-policy-journal

Risk Management and Healthcare Policy 2023:16                                                                          DovePress                                                                                                                       2633

Dovepress                                                                                                                                                        Nunemo et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.5588/pha.13.0035
https://doi.org/10.1186/1471-2458-11-564
https://doi.org/10.1371/journal.pmed.1001269
https://doi.org/10.4314/ejhs.v21i2.69052
https://doi.org/10.1016/S0027-9684(15)30643-X
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods and Materials
	Study Setting
	Study Design
	Site and Populations Targeted for Implementation Strategy
	Description of the Implementation Strategy
	Description of the Intervention
	Applying an Implementation Framework
	Study Population
	For Quantitative
	For Qualitative

	Study Variables
	Sample Size Determination and Procedure
	For Quantitative
	For Qualitative

	Health Sector Observation
	Data Collection Methods and Tools
	For Quantitative

	Measurement
	For Qualitative

	Data Analysis
	For Quantitative
	For Qualitative

	Trustworthiness

	Result
	Characteristics of Participants in the Implementation
	Two Stages NCDs and Risk Factors Screening Intervention on TB Patients
	Challenges
	Main Theme 1: External Factors
	Subtheme 1: Service Environment
	Code 1: Absence of Medical Equipment
	Code 2: Shortage of Skill and Knowledge Training
	Code 3: Drugs and Laboratory Services Not Free

	Sub-Theme 2: Inter-Organizational Environment
	Code 1: Absence of Feedback and Referral System
	Code 2: Lack of Record and Reporting System

	Sub-Theme3: Consumer Support Organization
	Code 1: Lack of Cooperative Integration
	Code 2: Shortage of Supporting Organization


	Main Theme 2: Internal Factors
	Sub-Theme1: Intra-Organizational Environment
	Code 1: Lack of Linkage and Referral System
	Code 2: Shortage of Skilled Focal Person
	Code 3: Absence of Early Detection and Management System

	Sub-Theme 2: Adopter Character
	Code 1: Lack of Trained Health Worker
	Code 2. Increase Workload
	Code 3: Absence of Awareness Creation


	Opportunity
	Main Theme 1: External
	Sub-Theme 1: Community Health System
	Code 1: Availability of NGOs
	Code 2: Presence of Health Extension Program

	Sub-Theme 2: The Presence of Consumer Support Organization
	Code 2: Association for Diabetes Mellitus
	Code 2: Community Health Care Insurance


	Main Theme 2: Internal Factors
	Subtheme 1: Availability of Manpower
	Code 1: Assigned Focal Persons
	Code 2: Trained Stakeholders

	Sub-Theme 2: Readiness of Organization
	Code 1: The Presence of Guidelines and Information System
	Code 2: Compatible Tuberculosis Program Structure


	Prevalence of Risk Factors in Tuberculosis Patients
	Prevalence of Common NCDs in Tuberculosis Patients

	Discussion
	Limitation
	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Acknowledgment
	Author Contributions
	Disclosure

