
Western University Western University 

Scholarship@Western Scholarship@Western 

Health Studies Publications Health Studies Program 

8-15-2022 

Implementation of Insecticide-Treated Malaria Bed Nets in Implementation of Insecticide-Treated Malaria Bed Nets in 

Tanzania: A Systematic Review. Tanzania: A Systematic Review. 

Obidimma Ezezika 
Western University, oezezika@uwo.ca 

Yasmine El-Bakri 

Abitha Nadarajah 

Kathryn Barrett 

Follow this and additional works at: https://ir.lib.uwo.ca/healthstudiespub 

 Part of the Medicine and Health Sciences Commons 

Citation of this paper: Citation of this paper: 
Ezezika, Obidimma; El-Bakri, Yasmine; Nadarajah, Abitha; and Barrett, Kathryn, "Implementation of 
Insecticide-Treated Malaria Bed Nets in Tanzania: A Systematic Review." (2022). Health Studies 
Publications. 131. 
https://ir.lib.uwo.ca/healthstudiespub/131 

https://ir.lib.uwo.ca/
https://ir.lib.uwo.ca/healthstudiespub
https://ir.lib.uwo.ca/healthstudies
https://ir.lib.uwo.ca/healthstudiespub?utm_source=ir.lib.uwo.ca%2Fhealthstudiespub%2F131&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=ir.lib.uwo.ca%2Fhealthstudiespub%2F131&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/healthstudiespub/131?utm_source=ir.lib.uwo.ca%2Fhealthstudiespub%2F131&utm_medium=PDF&utm_campaign=PDFCoverPages


Research Article 

Implementation of insecticide-treated malaria bed nets in        
Tanzania: a systematic review     
Obidimma Ezezika 1   , Yasmine El-Bakri 2  , Abitha Nadarajah 2  , Kathryn Barrett 3  
1 Faculty of Health Sciences, University of Western Ontario, London, Canada; Department of Health and Society, University of Toronto Scarborough, 
Canada; African Centre for Innovation & Leadership Development, Abuja, Nigeria, 2 Department of Health and Society, University of Toronto 
Scarborough, Canada, 3 University of Toronto Scarborough Library, Toronto, Canada 

Keywords: malaria, implementation science, Tanzania, bed net 

https://doi.org/10.29392/001c.37363 

Journal of Global Health Reports 
Vol. 6, 2022 

Background  
Malaria is a significant cause of morbidity, mortality, and economic burden among the 
Tanzanian population. An effective form of personal protection against malaria is the 
insecticide-treated bed net (ITN). Although Tanzania has made great efforts to 
implement ITNs in the general population, gaps in use, access, coverage, and ownership 
remain. We conducted a systematic review of the available data on the barriers and 
facilitators to the implementation of ITNs in Tanzania. 

Methods  
A comprehensive search was conducted in four databases: OVID Medline, OVID Embase, 
EBSCO CINAHL, and Web of Science. The Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines were followed to present the review and 
analysis. Eligible studies were appraised to determine the quality of evidence. Various 
content data were extracted, including study locations, years of publication, study 
objectives, and barriers and facilitators to ITNs. The Consolidated Framework for 
Implementation Research (CFIR) facilitated a thematic analysis of the barriers and 
facilitators. 

Results  
Seven mixed-methods and three qualitative studies met this review’s inclusion criteria. 
Seven regions and ten districts within Tanzania were represented in this review, most 
notably the Morogoro region and its respective districts, Kilombero and Ulanga. Study 
dates ranged from 1995 to 2020. Facilitators of ITN implementation included cost, 
voucher schemes, involving locals, planning for distribution, and social marketing and 
communication campaigns. Similarly, barriers to ITN implementation included cost, 
knowledge and beliefs, a poorly developed private sector, and inadequate distribution 
methods. 

Conclusions  
A systematic review of studies on the implementation of ITNs in Tanzania highlights 
vital areas in the development of successful implementation that include: (i) the cost of 
ITNs, (ii) knowledge and beliefs about ITNs among potential users, and (iii) planning for 
the execution of ITN distribution programs. ITN implementation can be enhanced if 
national stakeholders invest further in processes that promote ITN procurement, such as 
voucher schemes, providing education sessions, integrating distribution methods that 
cater to locals’ preferences, and initiating the promotion of ITN months in advance of 
their distribution. 

Registration  
PROSPERO (https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=222128) 

Malaria is the leading cause of death in Tanzania, most 
notably in children under five. It is so ubiquitous that ap-

proximately 90% of the Tanzanian population is at risk of 
developing it.1 The disease has become a significant bur-
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den on Tanzania and a major source of poverty and un-
derdevelopment in the country.2 Every year, approximately 
14–18 million malaria cases are reported in Tanzania and 
approximately 120,000 deaths.1 To date, the insecticide-
treated bed net (ITN) is one of the essential tools to prevent 
malaria transmission.3 The ITN is a mosquito net treated 
with an insecticide that kills mosquitoes that come into 
contact with it.4 A more recent innovation of the ITN is the 
long-lasting insecticidal net (LLIN), which has become the 
most recommended net by the World Health Organization 
(WHO).4 Unlike other ITNs requiring regular retreatment 
with insecticide, LLINs are factory-treated and therefore do 
not require retreatment.4 

In Tanzania, tremendous ITN implementation efforts 
have spanned multiple decades. Notable examples include 
the recent National Insecticide Treated Nets (NATNETS) 
program, which operates under the National Malaria Con-
trol Program (NMCP),5,6 and the Zanzibar Malaria Elimi-
nation Program (ZMEP). These programs have been spear-
heading LLIN implementation efforts all across Tanzania.7 

Nonetheless, operational and behavioural gaps in imple-
mentation exist, preventing the sustainable and universal 
adoption of ITNs.7,8 

The priorities of NMCP and ZMEP were to increase the 
ownership rate of at least 1 LLIN for every two people to 
80% by 2020 and 100% by 2022/2023, respectively.7 How-
ever, the 2017 Tanzania Malaria Indicator Survey (TMIS) re-
vealed gaps in implementing these programs to the gen-
eral population. One such gap was that 78% of households 
in mainland Tanzania owned at least one LLIN, with only 
45% of households having one LLIN for every two people.7 

Similarly, in Zanzibar, 79% of households were found to 
own at least one LLIN, but only 42% of households had one 
LLIN for every two people.7 To meet the strategic goals, the 
scope and quantity of LLIN distribution must be increased 
to reach households without any LLINs and provide suffi-
cient LLIN coverage for all.7 

As shown by the 2017 TMIS, the NMCP and ZMEP only 
attained approximately 80% ownership of one LLIN in Tan-
zanian households. Since both access and use can serve as 
reasonable proxies of how effective implementation strate-
gies are to ITN implementation programs, the two indica-
tors could explain the remainder of households not own-
ing a net. Comparing LLIN access (i.e., the proportion of 
the population that could sleep under an LLIN if two people 
used each LLIN) to LLIN use can help identify behavioural 
gaps. That is, determining where available LLINs are not 
being used.7 

Therefore, this study aimed to provide a deeper under-
standing of the existing barriers and facilitators to ITN im-
plementation and help inform and improve future ITN im-
plementation efforts within and beyond Tanzania. 

METHODS 

The authors followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines 
to present the review and analysis.9 

SEARCH STRATEGY 

A comprehensive search was conducted in OVID Medline, 
OVID Embase, EBSCO CINAHL, and Web of Science using 
a search strategy developed by an academic health sciences 
librarian (KB), with input from the research team. The 
search was conducted on September 15, 2020, and the re-
sults were limited to English-language primary journal ar-
ticles solely involving human subjects. No publication date 
limits were applied. The search included articles focused on 
Tanzania, the Democratic Republic of the Congo, or both 
countries. However, in the interests of this review, only the 
results related to Tanzania are reported. 

ELIGIBILITY CRITERIA AND STUDY SELECTION 

To be included in the systematic review, studies needed to 
be English-language research articles published in an aca-
demic journal. The research needed to employ qualitative 
methods or mixed methods with a qualitative component. 
The article had to address the problem of malaria eradica-
tion. The research needed to have been conducted at least 
partially in Tanzania; if the study was executed in several 
countries, disaggregated data needed to be available for 
Tanzania. The study needed to report on an ITN interven-
tion, campaign, or program. The study also needed to dis-
cuss the implementation of the intervention and report on 
at least one barrier or facilitator to implementation. 

Study screening was completed using Covidence, a sys-
tematic review management tool. Article titles and ab-
stracts were initially screened independently by two au-
thors (YE and AN). Conflicts were resolved by a third party 
(KB). Next, the full texts of the publications were retrieved 
and imported into Covidence. Two authors (YE and AN) 
independently assessed them for eligibility, and conflicts 
were resolved by a third author (KB). 

Forward and backward citation searches were performed 
for all included articles to find additional studies matching 
the eligibility criteria that the database search strategies 
may have missed. Each study included in the review was 
accessed using Web of Science, and the article’s reference 
list and the publications that cited it (the “cited by” list) 
were retrieved. Each article was then assessed to determine 
whether it met the inclusion criteria. If so, the process was 
repeated to review the new study’s references and cited by 
list until no potential studies remained. 

DATA EXTRACTION AND ANALYSES 

Two authors independently extracted data (YE and AN) ac-
cording to a standardised form and summarised it in tables. 
For each study, the following information was recorded: 
study title, author names, year of publication, study design 
and methods, study participants, study objective, facilita-
tors of implementation, and barriers to implementation. If 
there were disagreements in data extraction, they were re-
solved through discussion facilitated by a third author (OE). 

Following data extraction, two authors (YE and AN) 
coded the barriers and facilitators according to the Consoli-
dated Framework for Implementation Research (CFIR). This 
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Figure 1. PRISMA flowchart   

conceptual framework comprises five broad domains and 39 
constructs that guide the systematic assessment of factors 
that influence the implementation of interventions.10 The 
CFIR was used in this review to facilitate a thematic analy-
sis of the data and increase the generalizability of study 
findings. To apply the CFIR, the barriers and facilitators 
identified during data extraction were independently coded 
by the two authors using the 39 constructs in the frame-
work, and a third author (OE) resolved any conflicts in cod-
ing. 

After coding, two authors (OE and YE) revisited the bar-
riers and facilitators to identify and fix any inaccuracies in 
the data and to ensure the data extraction form instruc-
tions were adhered to and, in particular, that extracted data 
focused on the outcome of interest (barriers and facilita-
tors). During multiple meetings, any extracted data that 
did not explicitly focus on ITN implementation were re-
moved, such as data focusing on ITN usage instead of own-
ership. Selected articles were reviewed a second time to en-
sure that extracted data accurately reflected each article, 

provide further context on extracted barriers and facilita-
tors if needed, and assess whether any barriers or facilita-
tors were missed during the initial review and could be ex-
tracted. The two authors also revisited the assigned codes 
to ensure that construct definitions provided by the CFIR 
accurately matched their respective coded barriers or facil-
itators. The code was replaced if both authors deemed a 
different code’s definition to be more appropriate for a se-
lected barrier or facilitator than its precursor. 

QUALITY ASSESSMENT 

Selected studies were assessed for methodological quality 
using one of two critical appraisal tools. Qualitative studies 
were evaluated using the Critical Appraisal Skills Program 
(CASP) Qualitative Research Checklist.11 The tool com-
prises ten questions: two screening questions and eight 
that assess the study results’ validity. All questions can be 
answered by recording “yes,” “no,” or “can’t tell.” The re-
searchers decided a priori that studies that did not receive 
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a “yes” response to both screening questions would be ex-
cluded from the review. 

Mixed-methods studies were evaluated using the Evalu-
ation Tool for Mixed Methods Studies,12 a tool comprised 
of key questions to assist in the critical appraisal of studies 
that use more than one method. Questions focus on the 
study’s setting, sample, ethics, outcome measurements, 
group comparability, qualitative data collection and analy-
sis, and policy and practice implications. Questions are an-
swered using free text comments rather than fixed re-
sponses. The use of unique tools for critical appraisal 
acknowledges the unique natures and epistemologies of 
different research designs.13 This approach was chosen 
over a tool that could be used with any design, as general 
tools have been criticised as being too generic to engage 
with specific quality issues for each research design, espe-
cially mixed methods studies.12,13 

RESULTS 
STUDY CHARACTERISTICS 

The detailed study characteristics of the ten included stud-
ies, including the year of publication, study objective, study 
participants, study quality appraisal, study location, and fo-
cus on ITN or LLIN, are presented in the following para-
graphs. The study characteristics are summarised in Table 
1. 

YEAR OF PUBLICATION 

All the included studies were published after 1995. Of these 
studies, two were published between 1995 and 2000, four 
were published between 2000 and 2010, and the remaining 
four were published between 2011 and 2020. 

STUDY OBJECTIVES 

The studies examined the implementation of ITNs in a va-
riety of ways. Two studies assessed the perceptions and 
practices surrounding malaria and ITN usage among village 
members in Tanzania. Similarly, one study evaluated exist-
ing challenges to the sustainable implementation of ITNs 
for village members in the Bagamoyo district of the Pwani 
region. One study assessed an intervention that sought to 
achieve sustainable net coverage levels by combining the 
free distribution of LLINs with community-tailored educa-
tion in a Tanzanian village. One study evaluated the so-
cial and cultural factors that influenced ITN project imple-
mentation. The evaluation of the study included collecting 
evidence from village members through participant inter-
views, neighbourhood meetings, and informal and focus 
group discussions. One study sought to understand and 
compare the outcomes of a voucher scheme in Tanzania 
and another country (Ghana). 

In contrast, two other studies sought to understand the 
community use of ITNs to control malaria in Tanzania. This 
review observed a study that evaluated the use of social 
marketing in the Kilombero and Ulanga districts of Tanza-
nia to stimulate market development for ITNs. Finally, one 

study explored the reasons for scepticism and low uptake 
of ITNs promoted through a social marketing strategy for 
malaria control before the introduction of LLINs. 

PARTICIPANTS 

The study participants ranged from village members to 
members of larger entities involved in implementing ITNs. 
Of the ten studies, three included village members, and an-
other three included Tanzanian residents from selected re-
gions and associated districts as their participants. In addi-
tion, two studies observed caretakers of children under five 
as their study populations. 

Community leaders (e.g., village and household heads), 
who possess a considerable influence over decisions and 
collective attitudes, were investigated in two studies. Three 
studies focused on health workers as their study cohorts, 
including child health clinic staff, pharmacists, and health 
facility staff. Members of both the private and public sector 
were involved as participants in one study, including man-
ufacturers, wholesalers, importers and distributors of ITNs, 
members of the NMCP in Tanzania, members of regional 
and district health management teams, voucher scheme 
management agents, and staff members of the non-govern-
mental organisation (NGO) coordinating voucher schemes. 
Finally, two studies included retail agents as study partici-
pants. 

QUALITY APPRAISAL 

In total, ten studies met the inclusion criteria. These stud-
ies were qualitative (n=3) or employed mixed-method de-
sign (n=7). When the qualitative studies were appraised us-
ing the CASP checklist, the authors responded “yes” to all 
the checklist questions for one study, while the other two 
studies elicited a “no” for item 6, indicating a potential 
source of bias. One of the two studies elicited a “no” or 
“Can’t tell” for items 3, 4, 7, and 10. Of the seven mixed-
methods studies appraised using the evaluative tool for 
mixed-methods study design, the authors responded “yes” 
to all the checklist questions for two articles, while five did 
not. The five articles which elicited a “no” were found to 
be lacking in one review area: ethics. None explicitly stated 
that they had received ethical committee approval or in-
formed consent. Of those five articles, one also did not meet 
the researcher’s potential bias criteria, as the researcher’s 
position, assumptions, and possible biases were not out-
lined. 

STUDY LOCATION 

The studies included in this review took place in one or 
more of the 31 regions of Tanzania and their 169 subdivided 
districts. There were seven regions and ten districts fea-
tured in the included studies. The regions were Unguja 
North, Pwani, Kagera, Dar es Salaam, Morogoro, Mwanza, 
and Tanga. The districts were Kaskazini A, Bagamoyo, 
Karagwe, Kigamboni, Temeke, Kinondoni, Kilombero, 
Ulanga, Sengerema, and Muheza. The studies were predom-
inantly conducted in the Morogoro region (n=3) and its re-
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Table 1. Study Characteristics   

Author(s), 
Year 

Region(s); 
District(s) 

Methods Participants (n) Objective ITN 
and/
or 
LLIN 

Beer et 
al., 2012 

Unguja 
North 
region; 
Kaskazini 
A district 

In-depth interviews Caretakers of Children under five Study explored the perceptions of 
malaria and bed-net use after a 
noticeable reduction in malaria 
incidence. 

ITN 
and 
LLIN 

Makemba 
et al., 
1995 

Pwani 
region; 
Bagamoyo 
district 

House-to-house surveys Village members Study aimed to identify problems to 
sustainable implementation of bed-nets 

ITN 

Widmar 
et al., 
2009 

Kagera 
region; 
Karagwe 
district 

Household interviews, 
randomised surveys 

Village members Study aimed to achieve high, sustainable 
levels of net coverage in a village in rural 
Tanzania by combining free distribution 
of long-lasting insecticide-impregnated 
nets (LLINs) with community-tailored 
education. 

LLIN 

Makungu 
et al., 
2017 

Dar es 
Salaam 
region; 
Kigamboni, 
Temeke, 
and 
Kinondoni 
districts 

Focus groups 
discussions, in-depth 
interviews and 
photovoice methods 

Residents of Dar es Salaam Study explored mosquito control 
perceptions and practices among 
residents in four study sites in Dar es 
Salaam, Tanzania. 

LLIN 

Minja & 
Obrist, 
2005 

Morogoro 
region; 
Kilombero 
and Ulanga 
districts 

Ethnographic methods 
(intensive participant 
observation, focus group 
discussions, interviews, 
meetings, cross-
sectional study) 

Residents of Kilombero and Ulanga District Study critically reconsidered social and 
cultural aspects of project 
implementation with focus on 
knowledge and its communication 

ITN 

Don de 
Savigny 
et al., 
2012 

All 
districts 
and 
regions in 
Tanzania & 
Ghana* 

Interpretive and 
qualitative interviews 

Members of the National Malaria Control Programme (NMCP), members of 
regional and district health management teams, and health facility staff, 
voucher scheme management agents, importers and distributors of mosquito 
nets, manufacturers, wholesalers, retailers, pharmacists and members of staff 
of the non-governmental organisation (NGO) co-ordinators of the voucher 
schemes) 

Study aimed to understand different 
outcomes, voucher programme in 
Tanzania was compared to the program 
in Ghana 

ITN 
and 
LLIN 
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Author(s), 
Year 

Region(s); 
District(s) 

Methods Participants (n) Objective ITN 
and/
or 
LLIN 

NNko et 
al., 2012 

Mwanza 
region; 
Sengerema 
district 

Ethnographic fieldwork, 
household survey, in 
depth interviews, focus 
group discussions, 
participant observation, 
close ended 
questionnaire 

Opinion leaders, health workers, heads of households and village leaders Study explored reasons for scepticism 
and low uptake of ITNs that were 
promoted through social marketing 
strategy for malaria control prior to the 
introduction of LLNs 

ITN 

Mushi et 
al., 2003 

Morogoro 
region; 
Kilombero 
and Ulanga 
districts 

focus group discussions, 
interviews 

Community leaders, parents of children under 5, child health clinic staff and 
retail agents 

Study aimed to understand malaria 
control with treated nets 

ITN 

Kikumbih 
et al., 
2005 

Morogoro 
region; 
Kilombero 
and Ulanga 
districts 

Case studies, natural 
experiment, Household 
surveys, Pre-tested 
household 
questionnaire, Focus 
group discussions 

Residents of the Kilombero and Ulanga districts Study used social marketing approach in 
two districts of Tanzania to stimulate 
development of market for ITN for 
malaria control 

ITN 

Njunwa 
et al., 
1991 

Tanga 
region; 
Muheza 
district 

Pre-and post-
intervention 
comparisons within each 
village 

Village members Study evaluated community wide use of 
pyrethroid impregnated nets as means 
of controlling holoendemic malaria in 
five villages 

ITN 
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spective districts, Kilombero (n=3) and Ulanga (n=3). The 
remaining regions and their respective districts were each 
covered in one study. One study was set across all of Tanza-
nia—in all 31 regions and subdivided districts. 

ITN OR LLIN 

Among the studies included in this review, six focused ex-
clusively on ITNs, while two focused on LLINs. The remain-
ing two studies examined both ITNs and LLINs. 

BARRIERS 

Of the ten included studies, two cited misconceptions about 
ITN usage as a barrier to implementation. One of these 
mentioned villagers’ concerns about the insecticide toxicity 
of government-provided nets as a widespread misconcep-
tion. Many villagers believed that the insecticide affected 
fertility, including the capacity to “reduce men’s ability 
in sexual activity.”14 The other study highlighted how vil-
lagers perceived the need for bed nets as an additional mis-
conception, as “some villagers said that they had been liv-
ing without nets their whole lives and could not see why 
they should suddenly be necessary”15 posing a risk to im-
plementation in Tanzania. 

The poorly developed formal private sector in Tanzania, 
which resulted in limited resources allocated toward imple-
menting bed nets, was cited as a barrier by one study.16 

This study mentioned that in the poorly developed private 
sector, net distributors had access to “limited resources and 
therefore limited capacity to buy ITNs in bulk”16 and that a 
lower uptake rate by Tanzanians was observed. Conversely, 
the affordability of ITNs was viewed as an ambivalent fac-
tor, considered either a facilitator or a barrier to implemen-
tation in five studies. Of these five studies, four mentioned 
the cost of nets as a disadvantage to ownership, as nets 
were deemed unaffordable and too expensive for most Tan-
zanians,17–20 especially for individuals living under poor 
social and economic conditions.18 

One study cited the method of single-day net distribu-
tion in one central location as an unsuccessful strategy for 
implementation compared to the high-frequency (multi-
day multi-location) distribution method. Reasons for this 
lack of success included villagers being occupied on the day 
of distribution and the dispersed nature of some houses in 
villages, which made it difficult for committee members to 
reach them.15 Also, selling nets in advance as a form of dis-
tribution was cited as a barrier to implementation. Villagers 
doubted whether they would receive their nets after pur-
chase, and committee members responsible for distribution 
occasionally forgot which villagers had purchased nets.15 

FACILITATORS 

In the context of malaria and ITNs, social marketing is de-
fined as a strategy to develop activities that focus on pro-
moting net ownership and usage, raising awareness of its 
health benefits, and creating healthy behaviour changes. 
This strategy was found to be successful in Tanzania by two 
studies. Various benefits emanating from the use of social 

marketing were cited, including the resultant development 
of “strengthened trust and understanding between the pub-
lic sector and the private manufacturers,”16 as well as sub-
stantial increases in the number of outlets selling nets.21 

One such study mentioned how “social marketing led to an 
outward shift in demand,”21 resulting in a greater increase 
in coverage and net availability in the targeted area.21 

Projects focusing on communication were also proven to 
be successful in Tanzania by two studies. One study found 
that communication campaigns in the form of education 
sessions successfully implemented ITNs.22 These sessions, 
which focused on communicating the importance of net 
procurement to prevent malaria transmission, significantly 
improved villagers’ attitudes and consideration of net pro-
curement and even modified their behaviours toward the 
nets.22 The second study, as mentioned above, cited con-
tinuous, direct communication between stakeholders (e.g., 
villagers, retail agents, and village resource people) as a 
successful implementation strategy.18 

One of the studies cited the early promotion of ITNs as 
an implementation facilitator. That study noted that when 
promotion was initiated several months before the distribu-
tion of nets, this intensification of communication resulted 
in a higher initial coverage rate, thus enhancing net imple-
mentation.15 

Village representatives were identified as an essential 
asset to ITN implementation. One study cited actively in-
volving village government representatives in promoting 
net sales as a facilitator, leading to higher coverage rates in 
targeted villages.15 

Of the ten studies, two cited voucher schemes as a facil-
itator of ITN implementation.16,23 Reasons given included 
the monetary discount that the voucher schemes provided, 
which was viewed as a positive incentive by local vil-
lagers,23 as well as their advantage in targeting specific at-
risk populations on a larger scale, as nets could still be “dis-
tributed and sold through ordinary retailers”23 as opposed 
to health services. 

One study found that the high-frequency distribution of 
nets (i.e., multi-day distribution) in multiple village loca-
tions in Tanzania was a successful strategy to increase ITN 
coverage rates. This same study also cited direct net trans-
actions, in which nets were purchased and received imme-
diately by buyers, as a facilitator of net implementation, 
as both strategies resulted in higher ITN coverage rates in 
their respective regions. 

The availability of different sized nets was found by one 
study to increase coverage rates; customers were more sat-
isfied with their purchases, highlighting the importance of 
variable net size options to uptake in Tanzania.15 In addi-
tion, although ITN affordability was cited as a barrier to im-
plementation (see Barriers above), another study cited bed 
nets as an affordable option. Compared to the more expen-
sive alternative protection measures on the market in Tan-
zania (e.g., mosquito repellents), the relative affordability 
of ITNs contributed to their increased uptake due to their 
economic advantage.15 
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CFIR RESULTS 

The CFIR was used to help conceptualise the identified 
barriers and facilitators in a more organised manner. The 
CFIR is a guide composed of five broad domains and 39 
constructs, each associated with effective implementation. 
Each facilitator and barrier was coded according to the CFIR 
with one of the 39 available constructs. A total of nine 
CFIR constructs were used in this review. Under the In-
tervention Characteristics domain, Cost was the only con-
struct used. As Cost is defined as any costs associated with 
the implementation of the intervention, both “affordability 
of nets” and “financial constraints” were coded under this 
construct. Similarly, External Policies and Incentives was 
the only construct used to code any barriers and facilitators 
under the Outer Setting domain. This included the facil-
itator labeled “ITN Voucher Schemes,” which dealt with 
certificates of funding to alleviate ITN costs. Available Re-
sources was the only construct used under the Inner Setting 
domain to code the extracted facilitator “availability of dif-
ferent sized nets” and the barrier “poorly developed private 
sector.” Under the Characteristics of Individuals domain, 
Knowledge and Beliefs about the Intervention was the only 
construct used. As the CFIR defines Knowledge and Beliefs 
about the Intervention as the attitudes toward and familiar-
ity with the intervention that individuals possess, both bar-
riers, “concerns with government-provided nets” and “per-
ceived need of bed net” were coded using this construct. 
The remaining constructs used, including Planning, Exter-
nal Change Agents, Opinion Leaders, and Executing, fell un-
der the Process domain. 

DISCUSSION 

The NMCP and the ZMEP lead LLIN implementation efforts 
in mainland Tanzania and Zanzibar have seen tremendous 
successes throughout the years. This was especially appar-
ent in terms of their previously established distribution 
programs, such as the Tanzania National Voucher Scheme 
(TNVS) and the Under-Five Catch-Up Campaign (U5CC), 
which have helped put nets into the hands of numerous 
Tanzanians. Despite this achievement, major gaps in these 
programs still exist that impede the successful and sus-
tained implementation of ITNs in Tanzania.9,10 By examin-
ing ten studies, this systematic review has identified mul-
tiple barriers and facilitators to implementing ITNs in 
Tanzania. Of the identified barriers and facilitators, factors 
affecting cost, knowledge and beliefs, and planning for ex-
ecution were considered critical targets for future imple-
mentation efforts. 

This review has determined that cost is an essential fac-
tor influencing the implementation of ITNs. Typically, mass 
distribution campaigns led by the government of Tanzania 
are the primary source of ITN procurement for Tanzani-
ans.24 However, Tanzanians also have the choice to pur-
chase ITNs, which are sold through private retailers at a 
cost of 3,000–5,000 Tanzanian shillings.17,20 Through our 
analyses, it was found that cost was considered both a fa-
cilitator and a barrier to implementation. Five studies cited 

cost as a barrier, mainly due to people not being able to fi-
nancially afford ITNs. Although cost was cited as a facilita-
tor in one study, this was only relative to the other malaria-
control options available to Tanzanians, which were more 
expensive than nets. Outside of this context, the reality is 
that ITNs are still too costly for most Tanzanians, who of-
ten cannot afford to pay the price required to acquire a net 
for themselves or their entire family. This situation is made 
worse by people’s preferences to purchase nets from retail-
ers instead of receiving them free of charge or at a dis-
counted cost from the government (due to distrust of the 
government), further calling attention to the role cost plays 
in implementation. 

Therefore, as mentioned in the results of this review, a 
voucher scheme can become a crucial element of an ITN 
implementation program in Tanzania. Because voucher 
schemes essentially provide individuals with a voucher that 
they can use at a public or private provider to purchase an 
ITN at a discounted price, they can help alleviate burdens 
caused by financial incapability. In fact, voucher schemes 
were found to successfully make “acquiring an LLIN widely 
affordable,”16 resolving complications concerning the cost 
of nets. Although this review identified cost as a critical 
factor affecting the implementation of ITNs in Tanzania, 
voucher schemes can increase ITN ownership by catering 
to locals’ preferences while decreasing the financial burden 
associated with acquiring nets. 

Various beliefs and attitudes toward ITNs exist in Tan-
zania, related to ITNs ownership.14 Yet, none were iden-
tified in our review as having an influence on implemen-
tation except two notable beliefs, which were crucial in 
determining the success, or lack thereof, of ITN implemen-
tation in Tanzania. The first of these beliefs was the poten-
tial consequences of using a government-provided bed net. 
Due to their lack of trust in the government, villagers be-
lieved that nets provided by their local government office 
contained insecticides that could “reduce men’s ability in 
sexual activity.”14 Regardless of these nets being provided 
free of charge, villagers refused them. The second belief 
was the perceived need, or lack thereof, for ITNs. As high-
lighted in the Results section, some villagers noted that 
they had lived without nets their entire lives without hav-
ing caught malaria and did not deem it necessary to acquire 
one. As villagers refused the procurement of nets for these 
reasons, both of these beliefs contributed to low rates of 
coverage in Tanzania. In this case, we suggest that im-
plementation practitioners conduct education sessions on 
ITNs and malaria transmission in tandem with the distri-
bution of ITNs. These measures would help reduce (and 
possibly eliminate) negative perceptions of ITNs circulating 
within the population and instead help inform residents of 
the benefits of nets and advocate for their use. Understand-
ing local beliefs and addressing them throughout the first 
stages of implementation can be a useful strategy to in-
crease coverage and ensure sustained ITN use in Tanzania. 

Adequate planning before net distribution could lead 
to a more successful implementation of ITNs in Tanzania. 
This would include selecting the proper strategies for pro-
moting and distributing ITNs, which remain essential steps 
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Table 2. The different types of facilitators and how they match to the CFIR domains and constructs                

Facilitator Excerpt(s) CFIR domain 
and construct 

Social 
marketing/ 
communication 
campaigns 

“In Tanzania, social marketing was a single strategy which allowed, over time, the development 
of strengthened trust and understanding between the public sector and the private 
manufacturers, and it primed the market.” (De Savigny et al., 2012, p.41) 

“However, the introduction of social marketing in 1997 led to a substantial jump in the number 
of outlets selling nets, from seven in 1996 to 15 in 1997, and increasing further to 25 in 2000 
(Table 3).” (Kikumbih et al., 2005, p.375) 

“Intervention area residents reported that net availability had significantly improved with the 
social marketing project” (Kikumbih et al., 2005, p.375) 

“The focus group discussions also provided evidence that social marketing led to an outward 
shift in demand.” (Kikumbih et al., 2005, p.378) 

“Social marketing was associated with a significantly greater increase in coverage, higher 
coverage in households with pregnant women (p=0.004) and children under-5 years (po0.001), 
in the poorest income quartile (p=0.005) and in village peripheries (p<0.001) (Table 6).” 
(Kikumbih et al., 2005, p.379) 

“Results indicated that villagers improved most significantly in their consideration of net 
procurement as a priority, confirming the utility of the "Education Session" in modifying not 
only behaviours but also attitudes towards LLINs as a preventative health measure” (Widmar et 
al., 2009, p.5) 

External 
change agents 
(Process) 

Continuous 
communication 
with 
stakeholders 

“Qualitative monitoring confirmed the relevance of continuous direct communication between 
the project and the villagers for successful implementation. KINET made an effort to 
strengthen regular contact with ITN retail agents and village resource people” (Minja & Obrist, 
2005, p. 161) 

External 
change agents 
(Process) 

ITN voucher 
scheme 

“Between 2004 and 2010, ITN ownership in Tanzania almost tripled from 22.6% to 63.8% due 
to the cumulative and combined effects of vouchers and mass distribution” (De Savigny et al., 
2012, p.36) 

“Such a voucher scheme is likely to prove better suited to target specific risk groups on a large 
scale than the selling of cheap nets through health services, since the nets are still distributed 
and sold through ordinary retailers.” (Mushi et al., 2003, p.169) 

“The discount of TSh500 per net was seen as very positive additional benefit: That card is like a 
gift which you get as an incentive to buy a commodity which is already cheap. (community leaders, 
phase 1 area)” (Mushi et al., 2003, p.168) 

External 
policies and 
incentives 
(Outer Setting) 

Involving 
village 
representatives 

“Representatives of the village government were invited to the predistribution seminar, and 
were involved more actively in promotion of net sales… As a result of these changes, a much 
higher initial rate of coverage was obtained, as shown in Table 1.” (Makemba et al., 1995, p.56) 

Opinion 
leaders 
(Process) 

Availability of 
different sized 
nets 

“When committee members went door-to-door promoting net sales, they carried all three sizes 
of nets with them and held them over the beds to ensure that householders were satisfied with 
what they were purchasing…. As a result of these changes, a much higher initial rate of coverage 
was obtained, as shown in Table 1.” (Makemba et al., 1995, p.56) 

Available 
resources 
(Inner Setting) 

Early 
promotion of 
bed net 

“Communication about the intervention was intensified, and the whole process was started 
earlier, several months before distribution… As a result of these changes, a much higher initial 
rate of coverage was obtained, as shown in Table 1.” (Makemba et al., 1995, p.56-57) 

Planning 
(Process) 

Direct net 
transactions 

“Advance sales of nets no longer occurred. Nets were sold on the day of distribution, and people 
received their nets immediately… As a result of these changes, a much higher initial rate of 
coverage was obtained, as shown in Table 1.” (Makemba et al., 1995, p.56-57) 

Executing 
(Process) 

High frequency 
distribution 

“Instead of one day of distribution at one central point, distribution continued for three full 
days at three widely separated distribution posts, and villagers took full responsibility for the 
operation of all posts… As a result of these changes, a much higher initial rate of coverage was 
obtained, as shown in Table 1.” (Makemba et al., 1995, p.57) 

Executing 
(Process) 

Affordability of 
nets 

“Affordability was by far the most frequently reported factor enabling or constraining the 
uptake and use of protection measures against mosquitoes. For example, the majority of 
participants from the low-income locations attributed their high reliance on LLINs to these 
being the least expensive method, as well as convenient and readily available.” (Makungu et al., 
2017, p.11) 

“LLINs were generally reported to be the most effective protection method, as well as the most 
affordable” (Makungu et al., 2017, p.12) 

Cost 
(Intervention 
Characteristics) 

in any implementation strategy. This review identified the 
social marketing of ITNs as a facilitator of implementation. 
This is because this form of marketing promotes the use of 

ITNs and raises awareness of the need to decrease malaria 
transmission; therefore, it addresses the public’s current 
health behaviours while providing them with a solution. 
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Table 3. The different types of barriers and how they match to the CFIR domains and constructs                

Barrier Excerpt(s) CFIR domain 
and construct 

Financial 
constraints 

“The cost of bed-nets was mentioned as a barrier to bed-net ownership as the cost of 5,000 
Tanzanian shillings (3 US dollars) for a net was seen as unaffordable” (Beer et al., 2012, p.6) 

“Financial capability can be seen as an ambivalent factor: people who lack skills and/or 
commitment are likely to be unable to raise money for treated nets and insecticide sachets. 
Others living under similar conditions manage to mobilise social and economic resources” 
(Minja & Obrist, 2005, p.163) 

“he pointed out that his household needed four nets at a price of $5 each. This was a lot of 
money for a teacher because government salaries were low” (Minja & Obrist, 2005, p.162) 

“The questionnaire asked reasons for not sleeping under treated mosquito net (n=188) and 
slightly less than half of the respondents (93/188) (49.5%) claimed that treated mosquito 
nets were too expensive” (Nnko et al., 2012, p.5) 

“The main obstacle to the widespread use of treated nets in Tanzania is not acceptability but 
affordability.” (Njunwa et al., 1991, p.95) 

“The retail price of 3000/- for a net is not affordable by most Tanzanians” (Njunwa et al., 
1991, p.94) 

“A number of people said that they did not have enough money to buy nets for the whole 
family, so they had only bought nets for the adults, not for the children” (Makemba et al., 
1995, p.56) 

Cost 
(Intervention 
Characteristics) 

Concerns 
with 
government 
provided 
nets 

“I never use a bed net which was provided freely by the local government office. I heard that 
it has insecticide which reduces men’s ability in sexual activity. I would rather buy a bed net 
in the shop than using the government bed nets.’ (Male, FGD participant, peri-urban, 
income)” (Makungu et al., 2017, p.13) 

Knowledge and 
Beliefs about 
the 
intervention 
(Characteristics 
of Individuals) 

Advanced 
net sales 

“In the first phase of implementation in the Group 1 villages there were both unexpected 
successes and problems… Trust was a central issue. Many people in the area grow cashew 
nuts as a cash crop. Their experience with the cashew marketing board had been that they 
would receive a receipt when they delivered their crop, but that the actual payment was 
often delayed and less than expected, and occasionally never took place at all. In this 
context, the issuing of receipts during advance sales prior to the distribution day was not 
popular, and some doubted whether they would ever see the nets at all. They preferred to 
pay only if they would receive their net immediately. Furthermore, committee members did 
not like advance sales, as they felt unsafe keeping large sums of money, and occasionally 
forgot to write down who had given them money for nets.” (Makemba et al., 1995, p.56) 

Executing 
(Process) 

Low 
frequency 
net 
distribution 

“Distribution took place on one day at one central location in each village. This was far from 
ideal from the point of view of the villagers. Some were out of their village on a trip, others 
were fishing, and others were guarding their crops from birds and wild animals or were 
harvesting.” (Makemba et al., 1995, p.56) 

Executing 
(Process) 

Dispersed 
nature of 
houses 

“In addition, some committee members did not cover the whole area they had been 
assigned to cover due to the extremely dispersed nature of some houses.” (Makemba et al., 
1995, p.56) 

Executing 
(Process) 

Perceived 
need of bed 
net 

“A final factor contributing to low rates of coverage was the existence of different 
perceptions regarding who needs a net. Some villagers said that they had been living 
without nets their whole lives and could not see why they should suddenly be necessary” 
(Makemba et al., 1995, p.56) 

Knowledge and 
Beliefs about 
the 
intervention 
(Characteristics 
of Individuals) 

Poorly 
developed 
private 
sector 

“The relatively poorly developed ITN private sector in Ghana contributed significantly to 
problems that arose during the pilot. The distributors involved in the voucher scheme and in 
the formal private sector had limited resources and therefore limited capacity to buy ITNs 
in bulk” (De Savigny et al., 2012, p.41) 

Available 
Resources 
(Inner Setting) 

However, it appears that social marketing alone is not suf-
ficient. The timing of such events is also critical. In this 
sense, the promotion of ITNs several months before their 
distribution also substantially increases coverage rates by 
giving communities more time to become accustomed to 
using nets. 

In addition, local village government representatives 
must be part of the implementation strategies, as they are 
the ones who ultimately lead and promote distribution ef-
forts. These local leaders have a better understanding of 
local needs and beliefs and greatly influence the target 
populations’ decisions and behaviors regarding ITN pro-
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curement and usage. Therefore, they can provide support 
and backing to overcome any problems during the promo-
tion and/or distribution process. Practitioners must con-
sequently consider the earlier promotion of ITNs through 
the use of social marketing and work with local community 
leaders to ensure successful implementation. 

The method of distribution is also vital for successful 
implementation. A noteworthy distribution method identi-
fied in this review is direct net transactions, in which ITNs 
are sold the same day they are distributed. Tanzanians are 
more comfortable with this distribution method, as they are 
always guaranteed a net immediately after purchase, which 
strengthens their trust in the implementation project and 
the product itself. We found that the frequency and loca-
tion of distribution also matter. Tanzanians are away from 
towns during many days of the week due to work or other 
activities, such as fishing or farming.15 As a result, they 
may not be present on a distribution day and will therefore 
be unable to acquire a net. Distribution of ITNs occurring 
on multiple days during the week in multiple, widely sep-
arated areas is the best possible solution to this challenge; 
it would accommodate Tanzanians’ schedules without forc-
ing them to adjust or miss opportunities to purchase nets. 
In fact, Tanzania locals have expressed dissatisfaction with 
other distribution methods that have been used previously, 
such as advanced net sales and single-day distribution.15 

The planning of strategies to be used during implementa-
tion is necessary to ensure the highest coverage possible, 
especially in the context of Tanzania. 

LIMITATIONS 

This systematic review has several limitations. While a 
comprehensive search strategy was executed in academic 
journal databases and supplemented through citation 
searching, experts were not consulted to solicit additional 
articles for potential inclusion. Another potential limita-
tion is using a determinant framework, the CFIR, to code 
the barriers and facilitators to implementation. Such 
frameworks have been criticised for their inadequacy in de-
scribing causal mechanisms or how change takes place.25 

However, the authors chose to use the CFIR to situate the 
findings of this research within the context of the existing 
implementation science literature. The use of separate as-
sessment tools for quality appraisal prevented an inte-
grated assessment of the evidence and the overall quality 
of the included studies. However, employing separate ap-
praisal tools based on the studies’ research designs im-
proved the rigour of the quality assessment.26 The variety 
of studies included in this study is also a potential limita-
tion, as it increases the risk of presenting varied results, 
making it difficult to make precise conclusions. However, 
the integration of various studies is required if the results 

should be used to inform stakeholders on the many facets 
of malaria ITN implementation in Tanzania.27 

CONCLUSIONS 

The findings of this review suggest that future implementa-
tion practitioners must attend to certain key factors to en-
sure the successful implementation of ITNs in Tanzania, in-
cluding (i) the cost of ITNs, (ii) knowledge and beliefs about 
ITNs among potential users, and (iii) planning for execu-
tion of ITN distribution programs. Thus, additional strate-
gies beyond ITN distribution are warranted to increase net 
ownership and decrease the malaria burden in Tanzania. 
ITN implementation can be improved if national stakehold-
ers invest further in processes that promote ITN procure-
ment, such as voucher schemes, providing additional edu-
cation sessions, integrating distribution methods that cater 
to locals’ preferences, and initiating the promotion of ITNs 
months in advance of their distribution. 
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