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Background

The District Health Information Software (DHIS2), adopted as national health
information system by the ministry of public health in Cameroon, did not integrate
neglected tropical diseases (NTD) program data. Integrating NTD program data into the
national DHIS2 might require more than technical skills. Our study aimed to explore the
factors that affect acceptability and use of DHIS2 by NTD stakeholders for successful
integration of NTD program data into the national DHIS2.

Methods

For purposes of this mixed-methods study, the data were collected through a
self-administered questionnaire targeting NTD stakeholders at different levels of the
health pyramid from all the ten Regions in Cameroon. The questionnaire was based on a
modified Unified Theory of Acceptance and Use of Technology (UTAUT) model,
supplemented by a qualitative analysis to assess the acceptability, and use of the DHIS2 as
a platform for NTD program data in Cameroon.

Results

We found 81.9% (95% confidence interval, CI=0.784-0.859; standard error=0.019) of
intention to use DHIS2 for NTDs program data and 18.4% (95% CI=0.130-0.289; standard
error=0.041) of actual use among survey participants. Social influence (8=0.269,
P=0.000), voluntariness of use (/8=0.243, P=0.000), performance expectancy (3 =0.186,
P=0.010), and training adequacy (8=0.199, P=0.000) would positively influence intention
to use DHIS2. Computer anxiety (3 =-0.230, P=0.000) and technology experience
(B8=0.374, P=0.000) would have a significant negative and positive effect on actual use,
respectively. The most critical challenges in using DHIS2 referred to facilitating
conditions (conditions of the work environment), specifically electricity and internet
connection, impeding actual use of DHIS2.

Conclusions

Our study revealed that NTD stakeholders in Cameroon are ready to accept DHIS2 for
NTD program in Cameroon. However, to ensure its successful implementation. For
example, we recommend that NTD program managers plan adequate support in providing
proper training, non-vendor specific 2G-3G-4G internet modems with data bundle and
smartphones/laptops to ease the use of DHIS2 by NTD stakeholders. We showed that
acceptability of DHIS2 studied through UTAUT model should be complemented with a
qualitative analysis for richer insights.

Neglected tropical diseases (NTDs) are endemic in on the preventive chemotherapy (PCT), during periodic
Cameroon, especially lymphatic filariasis, onchocerciasis, mass drug administration (MDA) campaigns and intensified
schistosomiasis, soil-transmitted helminthiasis, and tra- disease management campaigns. The monitoring and eval-
choma. Strategies to tackle these diseases are mainly based uation system is defined accordingly to maintain a data-dri-
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ven program.

Since 2014, the ministry of public health (MoPH) in
Cameroon has been setting up an integrated health man-
agement information system (HMIS) based on District
Health Information Software (DHIS2). This system, also
recommended by The World Health Organization (WHO),
can function as a data warehouse to facilitate collection of
good-quality data and support analyses of trends.! How-
ever, in Cameroon, the national HMIS did not appropriately
report NTDs program data. For example, the system was
used to collect the information of the cases and deaths
for NTDs from monthly health facility reports, whereas the
NTD program reporting is mainly based on annual mass
drug distribution campaigns, surgery campaigns or surveys.
In fact, NTD campaigns generate data like prevalence, num-
ber of people enumerated and treated, number of cases with
lymphatic filariasis or trachoma complication identified,
number of suspect cases of leprosy identified, number of
trichiasis surgery performed, etc. Also, current alternative
strategies in support to the onchocerciasis control program
promote testing people for onchocerciasis or loiasis first be-
fore treatment.2 Thus, the number of people tested should
be taken into account into the database.

The first of four rules proposed by Coiera3 for the rein-
vention of health care states that technical systems have
social consequences. Therefore, designing a health infor-
mation management system for NTDs should consider or-
ganizational and human factors that might affect NTD pro-
gram data integration process into DHIS2. For instance, it
will be useful to identify factors that would influence ac-
ceptability and use of DHIS2 as a HMIS platform by NTD
program stakeholders.

Many models and theories have been designed for in-
formation and communication technologies (ICT) adoption.
These include the technology acceptance model (TAM), and
the unified theory of acceptance and use of technology
(UTAUT).4> TAM and UTAUT have been developed to better
understand why users accept or reject a technology, and to
predict the degree of acceptance of a new technology. The
UTAUT is the most extensively theory used in ICT adoption
studies. It has been applied in a variety of study settings in-
cluding healthcare,® and used in different countries includ-
ing developing countries’8 with some of them reporting ac-
ceptance of DHIS2,%~11 including Cameroon.12

This study reports results of a mixed-methods evaluation
combining (i) a modified UTAUT-based analysis to assess
the acceptance and use of the DHIS2 system as a platform
for NTD program data in Cameroon and (ii) a qualitative
analysis to investigate challenges and facilitators associ-
ated to the use of DHIS2 by NTD stakeholders.

METHODS
CONCEPTUAL MODEL

For the purposes of this study, we used the UTAUT model.4>
The model is used to identify the four key factors (per-
formance expectancy, effort expectancy, social influence,
and facilitating conditions) and four moderators (age, gen-
der, experience, and voluntariness) to predict behavioral in-
tention to use a technology and its actual use primarily

in organizational contexts.!3 We adapted a model from a
previous study assessing determinants of acceptance and
use of DHIS2 in Kenya,? which considered performance ex-
pectancy (PE), effort expectancy (EE), social influence (SI),
voluntariness of use (VU) and training adequacy (TA) as di-
rect predictors of behavioral intention (BI). Here, BI is the
degree to which an individual intends to use DHIS2. In this
model, BI, facilitating conditions (FC) and computer anx-
iety (CA) were assumed to be direct predictors of use be-
havior (UB). UB is defined as the actual frequency of using
DHIS2 and average duration of each use session. This model
included technology experience (TE) as a predictor of com-
puter anxiety, and age and gender were included as moder-
ators.

In UTAUT, BI, UB, PE, EE, SI, VU, TA, FC, TE and CA are
all constructs (all earlier defined), also referred to as latent
variables, and are measured through indicators which are
questions on the questionnaires. BI and UB are also referred
to as exogenous variables because part of their measure-
ment comes from the other latent variables. Definition of
both constructs and indicators are given in Table S1 in On-
line Supplementary Document.

Our modifications of the model consisted in reformula-
tion or removal of some indicators as well as on the addition
of one indicator (availability of electricity) in the FC vari-
able, based on our experience and knowledge of NTDs and
the Cameroon context.

MODEL RELIABILITY AND VALIDITY

Reliability measured with indicators loadings was satisfac-
tory (Table S2 in Online Supplementary Document)
meaning that the constructs in the questionnaire were reli-
able with the latent variable they defined. However, it was
necessary to drop seven indicators (TA1, TA5, FC2, FC5,
FC6, CA1, and VU1) to achieve the recommended level of in-
dicator validity since their loadings were all below the min-
imum recommended of 0.7.

Internal consistency reliability was overall satisfactory
since both Cronbach’s alpha and Composite reliability mea-
sures were higher than the recommended minimum level of
0.7 and average variance extracted values were all above the
minimum of 0.5 recommended.!415 This means the ques-
tionnaire consistently measured the latent wvariables
through their associated indicators (questions).

The last quality criterion of the model was the discrim-
inant validity calculated based on the Fornell-Larcker cri-
terion.16 This reveals to which extent a construct is empir-
ically distinct from other constructs both in terms of how
much it correlates with other constructs and how distinctly
the indicators represent only this single construct. The re-
sults summarized in Table S3 in Online Supplementary
Document indicate that the discriminant validity was in-
sured since for each column the diagonal value was superior
to off-diagonal values.

PLS algorithm was implemented with maximum itera-
tion set to 300.17 Our estimation is good since the data con-
verged only after 5 iterations, far before the maximum iter-
ation.16

Acceptance is evaluated by the coefficient of determina-
tion or variance explained (R%) for the dependent variables
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behavioral intention and use behavior.

STUDY SETTING

This study was conducted in Cameroon, a middle-income
developing country in central Africa. Cameroon health sys-
tem is pyramid-shaped with, from the bottom to the top,
the peripheral (implementation level), intermediate and the
central levels (see Table S4 in Online Supplementary Doc-
ument). The peripheral level is where primary data on field
activities are collected, including NTD case management,
and MDA. The next levels intervene in data collation, analy-
sis, and data-driven decision-making.

Each year there would be one integrated MDA campaign
against onchocerciasis and lymphatic filariasis targeting in-
dividuals aged 5 years and above; another MDA campaign
for 5-14 years children against soil transmitted helminths
in schools and schistosomiasis; then another MDA cam-
paign against trachoma. For intensified disease manage-
ment, there will also be a separate campaign for trachoma-
tous trichiasis surgery, hydrocele surgery and
lymphoedema management community activities.

Field activities and thus data collection for each of the
campaign would last 1-2 months maximum and would cover
a variable number of heath districts of the ten Regions of
the country based on diseases epidemiology and funding
availability. It might take a minimum of 1-3 months for the
final data to be available at district, regional and central
level, respectively. We note here that this periodicity con-
tradicts with routine health facility reporting which would
be weekly or monthly throughout the year. Then use cases
for data in NTDs program would be specific and might re-
quire adapted data integration approaches into the national
DHIS2 platform.

STUDY PARTICIPANTS

The target population included all people that have a role
to play in data management process for NTD programs at
different levels of the health system. These are the staff of
the data management team in health facilities, which later
transmit data to district management team from whom it
is expected to take local actions and transfer aggregated
data to regional level, and central level were strategic deci-
sions are made. Participants were recruited following a con-
venient sampling approach. Categories of staffs included
in the sampling frame are described in Table S5 in Online
Supplementary Document.

STUDY DESIGN AND DATA COLLECTION

This study was a mixed-methods study. Data were collected
from June to October 2019 through a self-administered
questionnaire, which was based on the modified UTAUT
(see Appendix SI1 in the Online Supplementary Docu-
ment). All questions except those collecting socio-demo-
graphic information captured responses via a 5-point Likert
scale with responses ranging from ““1: strongly disagree” to
“5: strongly agree”. To bring out richer insights on the ac-
ceptance process beyond the quantitative analyses,!8 we in-
cluded three open-ended questions: (i) What would you say

in one sentence to reflect your understanding of “data integra-
tion”? (ii) What problem(s) do you commonly encounter in us-
ing DHIS2? (iii) What is (are) your suggestion(s) to overcome
the problem(s) in using DHIS2? An additional question was
included to capture other comments from the survey partic-
ipants.

This questionnaire was given as a paper form and using
ona.io platform, we designed a web-based questionnaire
which was distributed through e-mails. We manually
checked the records to avoid duplicates from paper and on-
line forms so that each respondent completed only paper
form or web form.

DATA ANALYSIS

MS Excel (Microsoft Inc, Seattle WA, USA) and IBM SPSS
(IBM Corp, Armonk NY, USA) statistics were used for sta-
tistical analysis of data. Validation of the acceptance model
was based on a path analysis with structural equation mod-
eling using partial least squares model (SEM-PLS) on
SmartPLS 3.2.8 (SmartPLS GmbH, Boenningstedt, Ger-
many). The mean value replacement was used as imputa-
tion method for missing data in SmartPLS.1? Path coeffi-
cients in SEM-PLS indicate the direction and strength of
the relationships between latent variables. To test the sig-
nificance of these relationships, bootstrapping with 5,000
subsamples with two-tailed T-statistics at 0.05 threshold
for significance were ran and confidence intervals computed
following the bias-corrected and accelerated bootstrap.14

For moderator analysis, we created the following groups
of variables from participants characteristics: age (20-39
years vs. 40 years+), gender (male vs. female), level in the
health pyramid (central and regional and district vs. health
area), number of years of experience at current position (<5
years vs. >5 years), trained on DHIS2 (yes vs. no), using
DHIS2 (yes vs. no). For each of the groups, we then ran PLS
bootstrap and permutation procedures with 5,000 samples
and two-tailed t-statistics with 5% significance level.

For qualitative analysis, responses of open-ended ques-
tions were extracted from the SPSS database, compiled into
4 distinct interview files and then imported into NVIVO pro
plus 12 (https://www.gsrinternational.com/nvivo/nvivo-
products/). In NVIVO, we did theme coding following an in-
ductive approach,29 meaning that we tried to discover all
along what was coming out from data without prior hy-
potheses. The coded themes were inspired from variables in
UTAUT model and classified into challenges in using DHIS2
and suggestions to tackle these.

ETHICS CONSIDERATIONS

This study received ethical approval from the national
ethics committee for human health research of Cameroon
(see Appendix S2 in the Online Supplementary Docu-
ment). Informed consents were obtained from participants
prior filling questionnaires (see Appendix S1 in the Online
Supplementary Document).
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Table 1. Number of respondents and non-respondents regarding participant characteristics for DHIS2 acceptance

and use assessed in 2019 in Cameroon.

Variable Respondents (%) Non-respondents (%)

Institution type 277 (100.0%) 0 (0.0%)
Age 273(98.6%) 4(1.4%)
Trained or not to use DHIS2 271(97.8%) 6(2.2%)
Level in the health pyramid 268 (96.8%) 9(3.2%)
Gender 266 (96.0%) 11 (4.0%)
Currently uses or not DHIS2 261 (94.2%) 16 (5.7%)
Number of years at the current position 257 (92.8%) 20(7.2%)

Table 2. Summary of respondent characteristics of DHIS2 acceptance and use assessed in 2019 in Cameroon.

Variable Modality N (%) Variable Modality N (%)

Central/ 37(13.8) Less than 3 94 (36.6)
Level in the Regional Years in the years
health pyramid . current position _

(n=257) District 106 (39.6) (n=257) 3-5years 91(35.4)
Health area 125 (46.6) >5 years 72 (28.0)
Male 198 (74.4) 20-39 years 135 (49.5)
Gender (n=266) Female 68(25.6) Age (n=273) 40 years+ 138 (50.5)

RESULTS
RESPONDENT CHARACTERISTICS

The survey covered all the ten Regions of the country, and a
total of 277 persons answered the questionnaire, 239 com-
pleted the paper forms and 38 the online questionnaire.
Some questionnaires were found with missing data about
participant characteristics but were not excluded from the
study (see Table 1). Of the 277 participants, 268 (96.8%)
were MoPH staffs, and other participants were from non-
governmental organizations (NGOs) (7) and research insti-
tutions (2). 171/271(63.1%) of the participants said they
were trained to use DHIS2, and 192/261 (73.6%) were using
DHIS2. Table 2 presents the detailed results of the descrip-
tive analysis.

STRUCTURAL MODEL RESULTS

After running the PLS algorithm, we got the new conceptual
model as shown in Figure 1.

We found a value for the coefficient of determination,
R2, of 0.819 (95% CI: 0.784-0.859; standard error=0.019)
for behavioral intention. This means that the five latent
variables (performance expectancy, effort expectancy, so-
cial influence, voluntariness of use, and training adequacy)
explained 81.9% of the variance of behavioral intention.
The R? for Use Behavior was 0.184 (95%CI: 0.130-0.289;
standard error=0.041), meaning that behavioral intention,
computer anxiety, technology experience, and facilitating
conditions together explained 18.4% of the variance of use
behavior.

As summarized in Table 3, path coefficients (8) indicate
the direction and strength of the relationships between la-
tent variables. We found that Social Influence, Training Ad-
equacy, Voluntariness of Use and Performance Expectancy
had a statistically significant positive effect on Behavioral
Intention. Social Influence had the strongest effect on Be-
havioral Intention followed by Voluntariness of Use. Com-
puter Anxiety and Technology Experience had significant
negative effect and positive effect on Use Behavior, respec-
tively.

MODERATOR ANALYSIS

Table 4 summarizes the results of the moderator analyses.
Overall, all categories within the groups were relevant for
acceptance. Specifically, intention to use DHIS2 was signif-
icantly higher among males (R?: 86%) compared to females
(R2%: 78%), P=0.027. No significant differences were found
between categories within the other groups and no signif-
icant difference was found between groups for behavioral
use.

We further analyzed differences in path coefficients for
each group and summarized the results in Table 5.

We found that:

» Respondents aged 40 years and above and those with
at least 5 years of experience at current position ex-
pected more performance from DHIS2 to adopt it.

» Males appeared to be more volunteers to adopt DHIS2
than females.

» Working at health area level was associated with in-
creased effort expectancy towards using DHIS2.

Journal of Global Health Reports 4



Mixed-methods evaluation of acceptability of the District Health Information Software (DHIS2) for neglected tropical...

Table 3. T-statistics for full dataset model, Cameroon, 2019.

Paths Path coefficients [B] T statistics
Effort Expectancy—Behavioral Intention 096 222
Performance Expectancy—Behavioral Intention .186 577*
Social Influence—Behavioral Intention 269 .080%
Training Adequacy—Behavioral Intention 199 .955¢+
Voluntariness of Use—Behavioral Intention 243 874t
Behavioral Intention—Use Behavior -0.014 .198
Computer Anxiety—Use Behavior -0.230 121%
Facilitating Conditions—Use Behavior .045 401
Technology Experience—Use Behavior 374 790 %
Note: * P<0.05; + P<1072; 1 P<10°3, two-tailed T-statistics.
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Figure 1. Cameroon District Health Information Software (DHIS2) user acceptance model.

BI: Behavioral Intention; CA: Computer Anxiety; EE: Effort Expectancy; FC: Facilitating Conditions; PE: Performance Expectancy; SI: Social Influence; TE: Technology Experi-

ence; TA: Training Adequacy; UB: Use Behavior; VU: Voluntariness of Use.

e People who received training on DHIS2 appreciate
training adequacy as important while those not
trained or not using DHIS2 would expect more perfor-
mance from DHIS2.

» People not using DHIS2 would be more prone to anx-
ious reactions to use it.

Further details on path coefficients per categories are
given in Table S6 in Online Supplementary Document.

To further investigate a potential role of participants’
characteristics on acceptance, we explored potential corre-
lation between these characteristics and variables of behav-
ioral intention and behavioral use (see Table 6).

We found that:

Level in the health pyramid was positively correlated
only with Intention to use DHIS2 with smartphone/
Internet (variable BI3: I plan to use [or continue to use]
DHIS2 when I have access to a computer / smartphone
and Internet). However, it was negatively correlated
with all the variables of Behavioral Use.

Being trained to use DHIS2 was negatively correlated
to variables of Behavioral Use (frequency of use, us-
age time).

Using DHIS2 was negatively correlated with Behav-
ioral Use (frequency of use, usage time).
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INSIGHTS FROM QUALITATIVE ANALYSIS

Response counts and percentages of coded themes are given
in Table 7.
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Table 4. Overall importance of respondents’ characteristics on DHIS2 acceptance and use in 2019 in Cameroon.

R?values within categories of each group
Number of years of
Initial model Age (years) Gender Level in health pyramid experience at current Trained on DHIS2 Using DHIS2
(no position
moderator) Central +
20-39 >=40 Females Males Regional+ H;i';h <5 >=5 No Yes No Yes
R2 (variables) District/
2 .
Fn tg‘i:‘:r‘]’)'”a' 0.819 0.838 0.816 0.780 0.860 0.844 0.813 0.846 0.806 0.836 0.828 0.791 0.845
R?(BI)
difference 0.022 -0.080 0.031 -0.039 0.008 0.054
between
groups
2
geﬁ-;f/?or) 0.184 0.215 0.197 0.335 0.191 0.196 0.228 0.215 0.215 0.096 0.240 0.766 0.282
R?*(BU)
g'ffe’e"ce 0017 0.144 0.032 0.001 -0.144 0.050
etween
groups

Note: Figures in bold text are significant path coefficients (P<0.05).
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Table 5. Importance of respondents’ characteristics on paths coefficients for DHIS2 acceptance and use in 2019 in Cameroon.

. . Number of years of experience Trained Using
. Age (years) Gender Levelin health pyramid at current position on DHIS2 DHIS2
Initial model (no
moderator) (20-39years)- (Females- (Central + Regional+ District)- ) g (No-
(>=40years) Males) (Health area level) (<Syears)-(>5years) (No-Yes) Yes)
Paths
Behavior Intention — Use -0014 0168 -0.163 0.243 -0.300 0.034 0.097
Behavior
Computer Anxiety — Use -0.230 -0.180 -0.206 -0.139 -0.055 0.075 0.324
Behavior
Effort Expectancy — Behavior 0.096 0.108 0010 -0.372 0278 0121 -0.109
Intention
Facilitating Conditions — Use 0.045 0.242 0.406 0277 0.098 0.084 -0.308
Behavior
Performance Expectancy — 0.186 -0.332 0.207 0.234 -0.405 0.498 0.386
Behavior Intention
Social Influence — Behavior
. 0.269 0.122 0.045 -0.073 0.189 -0.31 -0.270
Intention
Technology Experience — Use 0.374 -0.030 0.002 -0.075 0.093 -0.199 -0.714
Behavior
Training Adequacy — 0.199 0.080 -0.009 0.121 -0.025 -0.221 -0.121
Behavior Intention
Voluntariness of Use — 0.243 0.063 -0.323 0.123 -0.054 0.144 0.091
Behavior Intention

Note: Figures in bold text are significant path coefficients (P<0.05).
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Table 6. Kendall Tau-C Correlation of participants’ characteristics with behavioral intention and behavioral use
in the study of DHIS2 acceptance and use in 2019 in Cameroon.

Behavioral Intention Behavioral Use
Participants' characteristics BI1 BI2 BI3 BU1 BU2

<40vyrs

Age 0.026 0.037 0.010 -0.106 -0.108
40yrs+
Female

Gender 0.010 0.023 0.010 0.046 -0.026
Male
Central +Regional +District

Level health pyramid 0.122 0.078 0.217 -0.213 -0.292
Health Area
<5years

Years position -0.067 -0.045 -0.79 -0.117 -0.026
Syears+
Yes

Trained to use DHIS2 N -0.025 0.028 -0.027 -0.216 -0.149

o

Yes

Using DHIS2 No -0.062 -0.029 -0.061 -0.356 -0.235

BI1: I intend to use [or continue using] DHIS2 in the next 3 months.
BI2: I plan to use [or continue to use] DHIS2 in the next 3 months.

BI3: I plan to use [or continue using] DHIS2 when I have access to computer/smartphone and internet.

BU1: How many times have you used DHIS2 in the past week?
BU2: How many hours did you use DHIS2 in the last week?

CHALLENGES IN USING DHISZ2

The most critical challenges in using DHIS2 were related to
facilitating conditions. Issues in facilitating conditions were
internet connection (geographical coverage, cost, quality),
electricity (coverage, stability), and availability of smart-
phones/computers to work on DHIS2.

"Internet network coverage is often a problem. I miss the
communication credit to connect to the Internet; the lack
of electricity forces me to commute 23km to work." — dis-
trict staff.

Challenges in performance expectancy were almost all
related to DHIS2 itself, specifically internal configuration,
features, definition of variables/indicators and loosing data.
Loss of data was also associated with anxious reactions
when using DHIS2.

“The variables and indicators for Leprosy, Buruli ulcer,
Yaws, and Leishmaniasis currently found in the DHIS2 are
very limited and not helpful.” - central level staff.

SUGGESTIONS TO TACKLE CHALLENGES REPORTED BY
STAKEHOLDERS

The most reported suggestion to tackle the above-men-
tioned issues was related to improvements in facilitating
conditions. Participants suggested providing wifi modems
and/or lump sums to afford internet data bundle, solar pan-
els in rural health facilities to make electricity available and
computers/smartphones.

I "I switch between internet networks as needed; I use my

personal internet connection; Future acquisition of a new
desktop computer, but in the meantime, I use my personal
laptop for data entry. " - health area staff.

It was suggested to provide not only basic training on
data entry but also in-depth training on data analysis in-
cluding data cleaning. In addition, participants suggested
looking for ways to work offline with DHIS2.

“Find a way to work offline allowing disconnecting, enter-
ing data into DHIS2 and then connecting to send.” - re-
gional level staff.

Although effort expectancy was not found as significant
predictor of Behavioral Intention, it came out from qualita-
tive analysis that staffs suggested providing financial incen-
tives to data management staff and to hire data clerks.

DISCUSSION

This study revealed that the UTAUT model explained 81.9%
of the variance of Behavioral Intention of DHIS2. This was
higher than 12-46% found by a previous study on clinician
adoption of health information system in Cameron.!2 Social
influence had the strongest effect on Behavioral Intention
followed by Voluntariness of Use while Computer Anxiety
and Technology Experience had significant negative effect
and positive effect on Use Behavior, respectively. Effect of
social influence and voluntariness of use on acceptance is
quite evident since lists of staff to attend training generally
come from the hierarchy the same as instructions to use the
new tool and process a data request.
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Table 7. Counts of themes and codes of open-ended questions in the study of DHIS2 acceptance and use in 2019

in Cameroon.

Theme Codes Sub-codes Count %codes :{:::s'
Computer anxiety Computer anxiety 12 3% 100%
Effort expectancy 23 6% 35%
Effort expectancy Burden issue 7 30%
Unease of use issue 8 35%
Facilitating conditions 220 57% 3%
Electricity issues 9 4%
Facilitating Human behavior 11 5%
conditions Internet issues (cost, geographic access,
instable) 151 69%
Issues/ Unavailable tools 43 20%
Challenges Performance Performance expectancy 60 16% 38%
expectancy Dhis2 issues 37 62%
Social influence 1% 50%
Social influence Demotivation 0 0%
Motivation 50%
Zi;g?:::fg Technology experience 5 1% 100%
Training adequacy 62 16% 100%
Training adequacy
Training or competency 60 97%
Voluntariness of use Voluntariness of use 0 0% 0%
Total coded references related to issues/ challenges in using DHIS2 384 71%
Computer anxiety Computer anxiety 0% 0%
Effort expectancy 4% 0%
Effort expectancy Hiring data manager 4 57%
Motivating data manager 43%
Facilitating conditions 71 44% 0%
Suggestions on electricity issues 13 18%
Egﬁglli?;:\nsg Suggestions on internet issues 36 51%
Suggestions Suggestions on human behavior 2 3%
Suggestions on unavailable tools 20 28%
Performance Performance expectancy 36 9% 33%
expectancy DHIS2 improvements 24 67%
Social influence Social influence 6 2% 100%
Zi:g:i:l:fz Technology experience 2 1% 100%
Training adequacy Training adequacy 37 10% 100%
Voluntariness of use Voluntariness of use 1 0% 0%
Total coded references in using DHIS2 160 29%

Gender was the main moderator of the acceptance while
age, as well as other respondents’ characteristics moderated
some specific paths towards acceptance. Males would be
more volunteers than females to accept DHIS2 while
younger generation of staff are more willing to adopt DHIS2
than the older generation. However, through Kendall’s Tau

analyses, age and gender had no correlation with specific
variables of behavioral intention and behavioral use.

Effort expectancy which did not initially affect behavior
intention became a strong negative factor on acceptance
when moderated by the level in health pyramid. This sug-
gest that staff in health areas would like DHIS2 to ease
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their work and bring them more performance in their daily
work than staff of upper levels. This is true since staff in
health facilities are generally overwhelmed performing cu-
rative activities at the hospital and public health duties in
the field.2! Program manager could mitigate this by offer-
ing incentives and affecting data clerks in health facilities.
Proper training should also be provided since our results
suggest that when people are not trained the initial positive
effect of social influence on acceptance would rather turn to
a negative one.

Performance expectancy which at first positively affected
acceptance would negatively affect it when moderated by
age and number of years of experience at current position.
This is coherent when we consider that older people which
also have more years of experience might already have a
work routine and they would expect DHIS2 to improve their
ability to query data and make data-informed decisions. In
other side, effort expectancy will significantly increase its
positive influence on acceptance when staff are not trained
on DHIS2 and thus not using it. This is understandable
though somebody who has not yet been trained and is not
using DHIS2 would expect that once trained using DHIS2
will bring benefits in daily work especially in context of in-
troduction of the tool or when others around appreciate
using it. Our results are consistent with a recent study in
Cameroon!2 which reported Social Influence as the most
important predictor of Behavioral Intention in health in-
formation system adoption. Our results are also coherent
with those of a previous study which reported availability of
electricity supply, internet connection and additional train-
ing as some of the issues in using electronic data collection
platforms.22

Although the model did not present facilitating condi-
tions and training adequacy as strong predictors in the ac-
ceptance, the qualitative analysis highlighted these as main
challenges. So, the use of a mixed-method was necessary
for this study. Yet, the qualitative analysis revealed that the
most critical challenges in using DHIS2 were related to fa-
cilitating conditions such as internet connection, electric-
ity, and availability of smartphones/computers to work on
DHIS2. Indeed, in 2018 in Cameroon electrification rate was
63.3%, a 1 Gigabyte monthly data plan costs in average 2000
XAF (US$3.4) and represented 2.85% of gross national in-
come per capita beyond 2% recommended by the Interna-
tional Telecommunication Union.23 Even though comput-
ers could be offered, there is not so far specific budget for
internet offered to users. WHO had supported from 2011
the MoPH with high speed internet connection and had pro-
vided a toll-free telephone fleet covering almost all the Re-
gions, 181 districts and 1700 health areas in Cameroon for
disease surveillance; however, this fleet was no longer func-
tional in 2019.24

The above-mentioned challenges might hinder real time
data collection using computer and smartphones during
mass drug administration campaigns in the future if not re-
solved. However, the system is functional because users in-
vent individual and collective practices. At individual level,
health personnel temporarily move to places where they
could have access to electricity and internet. They some-
times buy from their pocket a smartphone and/or a com-
puter and internet data bundle to be able to perform the

task. Moreover, staff in health facilities would send their
paper forms to district data managers who will enter the
data into the system. All this might contribute to explain
why, albeit the gap between behavioral intention and be-
havioral use, and the fact that while some people are not
trained on using DHIS2, people are using the system. Such
behavior might be motivated by a pressure from the system
to respond to data requests addressed by the hierarchy. In
Cameroon, we noted that the minister of public health had
issued letters to health personnel to make the use of DHIS2
mandatory.

LIMITATIONS

Some values below the recommended thresholds affected
the internal reliability and convergent validity of data. This
could be due to a possible regression toward the mean in
the treatment of missing data and the understandability
of some of the questions. For example, the question VU1
contained a negative formulation which made it difficult to
understand, thus raising again the question of contextu-
alization of the UTAUT model.312 Our results might also
be limited by a sampling bias since we used a convenience
sampling rather than a stratified sample.

POLICY IMPLICATIONS AND RECOMMENDATIONS

There was a clear intention to use DHIS2 among study par-
ticipants, but effective use would not follow partly because
of facilitating conditions. We therefore recommend that
NTD programs should consider providing monthly internet
connection lump sums to health personnel during integra-
tion process. This will be critical during training workshops
and live-monitoring campaigns during which users will
need to access to the DHIS2 platform to exercise. In prac-
tice, choice should be given to users in remote areas to
specify which network is the best so that sim cards will be
provided accordingly. Ideally, modems provided should be
flexible (work with 2G-3G-4G) since some areas might nei-
ther be covered with 3G nor 4G network, otherwise the mo-
dem would be unusable. In addition, the modem should
not be tied to a specific telecom operator but should rather
leave chance to the data manager to switch to the best
available network anytime as needed. Directly providing
data bundle or communication credit for one operator is a
risk if the operator’s network is down for days or does not
cover the area. Since internet cost is still high, concerted ef-
forts of government bodies and telecommunication opera-
tors plus consumer league will be required to lower internet
cost for end-users over the time. This appeals to a multi-
sectorial politics beyond the scope of this paper.

Our results suggest that people not using DHIS2 are
more prone to anxious reactions (i.e. being intimidated) by
DHIS2 and expect more performance from DHIS2 for their
daily work. Then, during training sessions, trainers should
explain, with context-specific examples, how far DHIS2
would increase trainee’s performance at work and share
hints that could ease the use of DHIS2. Training sessions of
NTD program data managers at all levels to enter data into
DHIS2 should allow enough time for practice and feedback
from end-users. By doing this, system administrators and
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program staffs could improve system features, e.g. make
changes on indicators or data entry forms. We recommend
complementing these sessions with follow-up meetings for
central level staff and on-site mentoring for field staff. In
subsequent years, training sessions could be shortened to
approximately 2 days and incorporated with usual MDA
field training sessions. These training and mentoring ses-
sions should also include interpersonal communication to
reduce anxious reactions from users and should consider
training needs of trainees. For instance, training agenda
would include pre and post-tests plus daily evaluations.

The issue of power grid will be the more difficult to tackle
directly since it is out of the responsibility of the MoPH.
However, the MoPH will have to find ways for providing
health facilities with alternate power generator or solar
panels when possible.

FURTHER RESEARCH

List and effect of moderating factors in UTAUT as well as
statistical methods to analyze them are still under de-
bate.25,26 Further research could confirm moderating effect
of training/using DHIS2 status, level in the health pyramid
and number of years at current position. Moreover, statis-
tical analyses of the model alone might not capture main
challenges in acceptance such as facilitating conditions.
Thus, quantitative analyses of DHIS2 acceptance with
UTAUT model should be complemented with a qualitative
analysis.

This paper reported a mixed-methods evaluation focused
on acceptability, which we recognize as only one dimension
in applicability along with cost and feasibility. Further re-
search could assess the cost of the integration process itself,
the best data integration approach as well as its effective-
ness so that policy makers and implementers would have
more insights in a perspective of replication and roll out.

CONCLUSIONS

The present mixed-methods evaluation revealed that the
acceptance to use DHIS2 for NTD program between NTD
stakeholders in Cameroon was high. However, DHIS2 actual
use might mainly be challenged by facilitating conditions
such as internet connection, electricity, and availability of
smartphones/computers. We therefore recommend to NTD
program managers to plan for adequate support in provid-
ing proper training, internet modems with data bundle and
smartphones/laptops to ease use of DHIS2 by NTD stake-
holders.
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