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Abstract

Background: The World Health Organization has identified health information systems as part of the six building blocks of a
health system. A health management information system (HMIS) is part of a health information system, and it is critical in
evidence-based decision-making when planning, implementing, and evaluating health programs.

Objective: The objective of this study is to determine HMIS utilization and associated factors in public and private health
facilities of Somalia’s Mogadishu in 2022.

Methods: A quantitative cross-sectional study was conducted from 08 May 2022 to 11 September 2022 on 411 healthcare
workers in public and private healthcare facilities in Mogadishu. After obtaining consent, data were collected using self-
administrated and standardized questionnaires. Collected data were then analyzed using SPSS version 26. A logistic regres-
sion model was computed to measure the factors associated with HMIS utilization. A p-value of 0.05 with a 95% CI was used
as a cutoff to indicate the level of statistical significance.

Results: The study found that 237 (57.7%) (95% CI: 1.53–1.62) of the 411 respondents had good HMIS utilization practices.
Healthcare workers who had not received HMIS training were 60.9% less likely to use HMIS (AOR = 0.391, 95% CI: 0.200–
0.764) compared to those who had received HMIS training. Health workers who did not receive regular supportive super-
vision were 69.5% less likely to use HMIS (AOR = 0.432, 95% CI: 0.218–0.856) than those who did receive regular supportive
supervision. Those with the skills needed to use HMIS data for decision-making were 91.1% less likely to use HMIS (AOR =
0.089; 95% CI: 0.042–0.185) compared to their nonskilled counterparts.

Conclusion: The result of this study shows that the magnitude of HMIS utilization among health workers in public and private
health facilities in Mogadishu is low—237 (57.7%)—compared to its use from similar studies. The study found that skills train-
ing on HIS/HMIS and support from managers have a significant correlation with HMIS utilization. Given this, all concerned
bodies should work hard to bridge the gaps identified in this study.
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Introduction
The World Health Organization identified health informa-
tion systems as part of the six building blocks of a health
system. The other building blocks are: a healthy workforce,
leadership and governance, delivery of health services,
financing of health care, and access to essential medicines.
While each of the six building blocks is essential, health
information systems are critical in decision-making in
each of the other five building blocks and thus form the
bedrock of any healthcare system.1 The health management
information system (HMIS) is part of the health information
system and it is critical for evidence-based and informed
decision-making during the planning, implementation,
and evaluation of health programs, and for the appropriate
use of resources at all levels of the healthcare system.2

Health management information system is a tool that
helps to gather, aggregate, analyze, and use information
to improve the efficiency of health systems.3,4

Health management information system helps provide
accurate, disaggregated, and real-time information from
all levels of the healthcare system to enable disease surveil-
lance, monitoring of activities, resources, information dis-
semination, and guideline formulation. It is not limited to
this but it also informs patients and gives feedback to pro-
fessionals in the health system, it is also a basis for public
health.5,6 Good HMIS implementation indicates the exist-
ence of a strong health system.7 Although HMIS strength-
ens the healthcare system and helps in making
evidence-based decisions, studies have shown that its util-
ization is poor in developing countries and varies from
27% to 69.6% in Africa.8 In the Strategic Plan for the
Health Sector (January 2013–December 2016) of
Somalia, the extension of the reporting of HMIS data to
all functioning public health institutions and some private
health providers to improve data interpretation and analysis
and produce annual regional health reports for each region
and Consolidated Zone Report was proposed.9

Health management information system is central to the
operation of other health system building blocks, but it is
influenced by other determinants. Despite its benefits,
many factors hinder its use. Among the factors affecting
HMIS, studies show that the organization factor is crucial.
These organizational factors include organizational struc-
ture and processes, unavailability of HMIS resources, and
poor governance issues.10 Systematic reviews conducted
in low- and middle-income countries on challenges
related to the routine use of health data also show that tech-
nical, behavioral, and organizational/environmental deter-
minants affect HMIS.11

As for Somalia’s health system, the country has put more
effort into the rehabilitation of the health system that was
distracted during the conflict. According to a baseline
study of Somalia’s health sector, the country does not
have an efficient and comprehensive health information

system. Therefore, there is a lack of patient-based statistics
that can inform decision-making, resource allocation, and
planning in health services delivery. The Somali HMIS is
characterized by enormous challenges in performance and
capacity, as well as a lack of proper mechanisms to dissem-
inate information used for decision-making. This weak
health information system is also characterized by poor
human resources databases and records in both public and
private health sectors.12 Thus, this study aims to find
more evidence of HMIS utilization in an attempt to estab-
lish the current HMIS utilization status, and related
factors in public health facilities in the Mogadishu
Municipality, Somalia.

Methods and materials

Study setting

The study was conducted in Mogadishu, the capital city of
the Republic of Somalia. The city is neighbors middle
Shabelle in the east, lower Shabelle in the west, middle
Juba in the south, and middle Juba in the north.
According to central statistics, Somalia has an estimated
population of 12,316,895. An estimated 2,806,787
Somalis live in rural areas, and 5,216,392 (or about 42%
of the total population) live in urban areas. Around a
quarter of the population—3,186,965—comprise of
nomads.13 Mogadishu is the capital city of the Benadir
Region and the city has 17 districts and has eight govern-
ment Health Center, 12 general hospitals, 12 referral hos-
pital, and above 20 private primary clinics, 10 medium
and higher private clinics, and 15 private hospitals.14,15

The government has around 5000 health care workers
(HCWs) in the area. Of these, around 3400 are male and
2600 are females. Health workers employed in private insti-
tutions were around 7000 and of these, 3000 are males and
4000 are females.

Study design and period

In this study, a quantitative institutional-based cross-
sectional study design was employed from 08 May 2022
to 11 September 2022.

Target population

All department heads (Case Team Leaders), HIT (ICT)
Experts, Pharmacy Specialists, PHCU Directors, CEOs of
Hospitals, District Head office staff (or Municipal Health
Department), planning Officers, Managers/Administrators,
and Medical Directors working in private and public
Health Facilities of Mogadishu Municipality were the
source population. The ones that were specifically targeted
were the ones that had direct contact with HMIS utilization.
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Inclusion and exclusion criteria

Inclusion criteria. All department heads (case team leaders),
HIT (ICT) professionals, pharmacy specialists, PHCU
directors, CEOs of hospitals, district head office (or munici-
pal health departments) and planning officers who worked
in private and public health facilities who have worked
for more than six months and worked on HMIS were
included in the study.

Exclusion criteria. Department heads (case team leaders),
HIT (ICT) professionals, pharmacy specialists, PHCU
directors, hospital CEOs, district headquarters (or city
health departments), and planning officials who were not
present due to illness at the time of data collection were
excluded. Health workers who were on annual leave
during data collection, those who had no direct contact
with HMIS use, and those who were newly hired or had
less than six months of professional experience been
excluded from the study.

Sample size determination

The sample size was calculated using a single proportion
formula from the target population. With the assumption
of a 5% margin of error and a 95% CI, Zα/2=Critical
value= 1.96, 10% nonresponse rate and design effect =
1.5. The assumption for P, for this study was 50% since
no similar published research has been conducted in the
study area. So, the proportion of HMIS utilization is
assumed to be 50%. So, based on this:

P (population proportion)= 50% Where n= required
Sample size

d= the margin error between the sample and the popula-
tion= 0.05. The formula for single proportion was applied
as follows using the following single proportion formula:

= (
Za2

)
p(1− p)

n = (Zα / 2)2 ∗P(1− P) = (1.962 / 0.052)

∗0.50∗(1− 0.50) = 384d2

Since the total sample size for the study is 384. Assuming a
10% response rate, the final sample size(n)= (384+
384*10% (response rate))= 422. Therefore, the sample
size for the study is 422.

Sampling procedures

A multistage sampling method (two-stage) was used to
select individual respondents for the study. First, represen-
tative healthcare facilities were selected from the 32 avail-
able healthcare facilities by simple random sampling
(mainly by drawing lots). In this case, six hospitals and
two HC were selected, then the number of respondents to

be included in the study was determined in proportion to
the total number of study participants in the sampling
frame of the selected healthcare facilities. Finally, respon-
dents were selected by simple random selection from the
target population. The first HCW was selected by lottery,
and then the next HCWs were selected at an interval.

Data collection procedures

Data were collected using a pretested structured question-
naire. The questionnaire was adopted from published
studies and from the PRISM tool with reasonable modifica-
tions.16 The questionnaire contained variables on sociode-
mographic characteristics, organizational factors-related
characteristics, technical factors-related characteristics,
and HMIS utilization status-related questions. The ques-
tionnaire was prepared and used since it is the medical lan-
guage of these health facilities. It was pretested in the same
place outside the sampled health facilities by the trained
data collectors, and it was revised before the start of
actual data collection. After all this, internal consistency
was checked for data reliability.

Data were collected by five qualified data collectors,
under two supervisors. The data collectors were degreed
health professionals, and they were trained for two days
by the principal investigator.

Data quality assurance

A pretest was conducted in nonselected adjacent health
facilities of the study area on 5%17 of respondents before
final data collection. Data quality was assured by carefully
looking at the relevancy of the questionnaire to the objec-
tives of the study. The correctness of the questionnaire in
its content organization, and language was checked and
modified according to the needed standards, comments,
and suggestions. The data collection process was reviewed
by the supervisor and principal investigator daily to check
for completeness, accuracy, and consistency. Whenever
there were challenges, corrective measures were taken.

Data analysis

The collected data were reviewed and checked for com-
pleteness and accuracy. Data were entered into Epi info
7.2.5 and processed by the principal investigator. Data
cleaning and coding was done using SPSS version 26.
Analysis of different variables’ frequencies, percentages,
and tables was used to summarize the data accordingly.

Statistical analysis

Descriptive statistics were used to summarize the results of
the study in the form of graphs and tables. On the other
hand, binary and multivariate logistic regression analyses
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were used to analyze and draw the relationship between
dependent and independent variables to further examine
the factors associated with the HMIS.

Operational definitions

(i) HMIS utilization: The outcome variable was the pro-
portion of HMIS utilization. Measured using core
indicators identified from the PRISM tool. HMIS util-
ization was be measured by combining
(a) Using HMIS for planning
(b) Using HMIS for Budget allocation
(c) Using HMIS for requisition of manpower
(d) Using HMIS for calculation of area coverage and

trend analysis and presentation of indicators
using charts/graphs

(e) Using for monitoring and evaluation of program
to take immediate action

(f) Using HMIS for Supply management
(g) Using HMIS for regular supportive supervision
(h) The presence of feedback provided by depart-

ment heads to health workers in the department
(i) Evidence on the use of information for decision-

making in management
(j) Availability of Key performance indicators
(k) Using HMIS for conducting research were the

indicators applied to determine the level of
HMIS utilization. The mean value for the five
indicators will be calculated to categorize the
level of information use among study partici-
pants. Study participants who scored above
mean value will be considered as “Good HMIS
utilization,” or else if they scored equal and
below the mean value “Poor HMIS utilization.”18

(ii) Organizational factors. Organizational factors were
assessed using “Yes” or “No” questions to questions
related to the availability of infrastructure, training,
feedback, supervision, availability of computer, inter-
net, reward to workers, performance monitoring team,
communication, the culture of information used for
decision-making, budget, and human resources.

(iii) Behavioral factors: Behavioral factors were individ-
ual factors influencing HMIS utilization. These deter-
minants were assessed using five Likert scales
questions related to individual competence, the confi-
dence level of HMIS tasks, motivation, attitude,
knowledge, negligence, data quality checking skills,
and data analysis data demands.

(iv) Technical factors: Technical determinants are
those factors linked to techniques and systems and
were be assessed using “Yes” or “No” questions on
the availability of standard indicators, guidelines
report formats, tally sheets, trained person able to fill
data, computer software(eHMIS, DHIS2), and IT
complexity.

Ethical considerations
Written ethical clearance was obtained from the SIMAD
University Research Ethics Review committee before pro-
ceeding with actual data collection on 09/08/2022 by the
Ref.No.2022/IMRSU/FMHS/FR18/P070. Detailed infor-
mation about the purpose, potential benefits, and side
effects, the right to continue or discontinue the interview,
and the aim of the study was provided to each respondents
the consent was received. Each respondent was assured that
the information they provide will be kept confidential and
will only be used for academic research purposes. The
study was conducted on the basis of respondents’ interests,
and they all had the absolute right to withdraw from the
study or refuse to complete any questionnaires at any time.

Results

Sociodemographic characteristics of the respondents

A total of 411 healthcare workers participated in the study
with a response rate of 97.4%. Of these, 249 (60.6%) were
men and 162 (39.4%) were women. The mean and standard
deviation of the age of the study participants were both 32.2
± 9.293. Regarding the age category of the respondents, 11
(2.7%) were below 20 years, nearly half of them—196
(47.7%) were between 20 and 30 years, 137 (33.3%)
were between 30 and 40 years, 47 (11.4%) were between
40 and 50, and 20 (4.9%) were above 50 years (Table 1).

The study found that more than half of them 243 (59.1%)
were has bachelor’s degrees, 2 (0.5%) had certificates, 10
(2.4%) were diploma holders, 147 (35.8%) were had
master’s degrees, and 9 (2.2%) were PhD holders. The
majority of them 391 (95.1%) had less than 10 years’
work experience, 20 (4.9%) had more than 10 years’
work experience (Table 1).

Health management information system utilization
status among health workers in Mogadishu
The study found that 237 (57.7%; 95% CI: 1.53–1.62) of
the 411 respondents had good HMIS utilization practices
(Figure 1). To assess the status of HMIS utilization, 11
questions based on HMIS utilization were prioritized and
used. To assess whether they use HMIS data in preparation
for planning health program activities, respondents were
asked to give their opinion and 273 (66.4%) agreed that
they use HMIS data in preparation for planning health
program activities, while their peers 138 (33.6%) disagreed.
According to respondents, more than three-quarters of
respondents, 313 (76.2%), agreed that they have a key per-
formance indicator to generate and analyze performance to
make decisions, while only a few of respondents—98
(23.8%)—disagreed. On the other hand, the study
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participants were asked whether their offices/departments
use HMIS data to calculate indicator coverage and trend
analysis and to display indicators using charts/graphs, and
the majority of them 250 (60.8%) assured that they offi-
cially use indicator coverage and trend analysis for calcula-
tion and to display indicators using charts/graphs, while the
remaining 161 (39.2) did not (Table 2).

Health management information system is useful to
improve the monitoring and evaluation of programs and
based on this, respondents were asked whether they use
HMIS for the monitoring and evaluation of programs in
their case team. More than half of them, 261 (63.5%)
demonstrated that they use HMIS data for monitoring and
evaluation, while the remaining 150 (36.5%) indicated
that they do not use HMIS to monitor and evaluate pro-
grams (Table 2). The other benefit of HMIS data is
simply to measure the performance of activities and
provide feedback to healthcare workers, departments, and
teams. In this context, respondents were asked if HMIS is
used to provide feedback to healthcare workers, depart-
ments, and teams, and the majority of them, 252 (61.3%),

answered yes, while 159 (38.7%) answered that HMIS is
not used to provide feedback to health workers, depart-
ments/teams (Table 2).

On the other hand, HMIS data is useful to perform inte-
grated supportive supervision to health workers, depart-
ments/teams, and respondents were asked to indicate
whether the HMIS is used to perform regular supportive
supervision to health workers, departments, and teams.
More than that half of them, 243 (59.1%) agreed that
HMIS would be used provide supportive supervision to
respective healthcare workers, departments, and teams,
while 168 (40.9%) disagreed with the idea (Table 2).

In addition, HMIS data is useful for requesting budgets
to allocate budgets for healthcare programs during plan-
ning. In this context, study participants were asked if they
use HMIS data for budget request/budget allocation and
more than half of them 237 (57.7%) agreed that they use
HMIS data for budget allocation and the remaining 174
(42.3%) did not agree with this idea (Table 2).

The other purpose of HMIS data is to estimate and
request manpower to fill the human resource gaps to imple-
ment health-related deprograms. The majority of respon-
dents, 238 (57.9%) agreed that they use HMIS for
manpower requisition and 173 (42.1%) didn’t share this
idea (Table 2).

On the other hand, HMIS helps to assess the availability
of supply (supply management) in healthcare facilities. In
this study, this issue was raised as a question and 262
(63.7%) agreed that HMIS is useful to assess the availabil-
ity of supplies, while 149 (36.3%) disagreed (Table 2).

The other important aspect of HMIS is that it is useful in
conducting research to solve public and private health pro-
blems. Study participants were asked if they use HMIS data
to conduct research to solve public and private health pro-
blems and 259 (63%) answered yes, while 152 (37%)
answered “no” (Table 2).

Organizational factors associated with HMIS
utilization
To assess the organizational factors affecting HMIS util-
ization, 19 organizational factor-related questions were
used. Health management information system needs the
responsible HIT/ICT experts deployed to handle HMIS-
related activities. The study showed that almost three-
quarters of the study participants 301 (73.2%) assured
that there is a HIT/ICT expert involved in the HMIS
activities, while the remaining 110 (26.8%) of the study
participants did stated that there is no dedicated HIT/
HMIS expert (Table 3).

Health workers should be supported by senior managers
to improve data analysis and use for decision-making.
Based on this, 328 (79.8%) of the study participants con-
firmed that they could get support from their manager,
while 83 (20.2%) did not (Table 3).

Table 1. Sociodemographic and economic characteristics of
respondents, Mogadishu public and private health facilities, 2022.

Attributes Categories
Frequenc
y

Percent
(%)

Sex Male 249 60.6

Female 162 39.4

Age Age categories≤ 20 11 2.7

Age categories 21–30 196 47.7

Age categories 31–40 137 33.3

Age categories 41–50 47 11.4

Age categories > 50 20 4.9

Educational
status

Bachelor’s degree 243 59.1

Certificate 2 .5

Diploma 10 2.4

Master’s degree 147 35.8

PhD 9 2.2

Work
Experience

Less than and 10
years’ experience

391 95.1

More than 10 years’
work experience

20 4.9
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Those who reported receiving support from their senior
managers were asked to explain the type of support they
receive and 87 (21.2%) reported receiving support from
their manager regarding the data collection tool, 50
(12.2%) receive supportive supervision, 33 (8%) receive
resources for a review meeting, 148 (36%) attend on job
training, 58 (14.1%) receive funding for HMIS activities,
and 35 (8.5%) receive support for data quality audits from
their senior managers (Table 3).

The other organizational factor affecting the use of HMIS is
the availability and use of the HMIS guideline. Respondents
were asked if they have an HMIS guideline in their depart-
ment/office. A total of 324 (78.8%) affirmed that they have
an HMIS guideline on information use in their department,
while 87 (21.2%) stated that they have no HMIS/information
use guideline in their department or office (Table 3).

Health information systems that include HMIS should be
well planned in the annual and strategic plan of the health
care facilities. To know if healthcare facilities are planning
HMIS, study participants were asked and a majority of them
297 (72.3%) confirmed that HIS/HMIS is planned and 114
(27.7%) said that there is no plan for HMIS in the annual
and strategic plan (Table 3).

The other very important manual is the HMIS/HIS
standard operations manual. According to the study, 263
(64%) offices/departments have a standard HMIS opera-
tions manual, while 148 (36%) confirmed the lack of a
standard manual. Health workers are expected to keep
copies of monthly/quarterly/annual reports and 260
(63.3%) reported having a copy of the reports while 151
(36.7%) reported no copy of the reports to have (Table 3).

The organization is expected to organize training for
employees on how to use HMIS/HIS information to

implement the HMIS well, and 245 (59.6%) of the respon-
dents ensured the availability of training, while 166 (40.4%)
did not (Table 3).

Supportive supervision is very important to support
health workers in using HMIS and improving the per-
formance of their activities. On this basis, this study
found that 240 (58.4%) of the respondents had ever received
supportive supervision for HMIS/HIS to improve their
activities, while 171 (41.6%) confirmed that they had not
received supportive supervision for received HMIS/HIS
(Table 3).

The fundamentally important tool that must be used
to implement HMIS is the computer dedicated to the
work of HMIS/HIS and healthcare workers should
have access to it. However, in this study, 271 (65.6%)
of study participants ensured the availability of compu-
ters for HMIS/HIS work, while 140 (34.1%) indicated
that no computer was provided for HMIS/HIS work
(Table 3).

On the other hand, budget is very important to facilitate
the implementation of HMIS and it should be allocated.
Two hundred and two (49.1%) ensured that adequate
budget was allocated for HIS/HMIS activities, while more
than half of the study participants agreed that there was a
lack of budget for HMIS activities (Table 3).

The HMIS/HIS work depends on the availability of the
internet connection, and the organization is expected to
use the internet connection to facilitate the good work of
the HMIS/HIS work. More than half of the study partici-
pants, 287 (69.8%) confirmed the availability of an inter-
net connection, while 124 (30.2%) reported the lack of
an internet connection to perform HMIS activities
(Table 3).

Figure 1. Infection prevention status among health workers working in public and private health facilities in Mogadishu.
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On the other hand, since HMIS is dependent on the com-
puter, light is very important to run the computer’s pro-
grams. According to 293 (71.3%) respondents there is a
light for HMIS/HIS work, while 118 (28.7%) said it is a
challenge to get light for HMIS work (Table 3).

Employee motivation by providing incentives is very
important to improve the implementation of programs like
HMIS. A total of 197 (47.9%) confirmed the availability of
incentives/rewards for the workers, while more than half of
the study participants 214 (52.1%) claimed that there is a

lack of incentive/reward for the good work of the health
workers in the field of HMIS-Implementation (Table 3).

In order to fully implement the use of HMIs components,
there should be a performance monitoring committee that regu-
larly reviews performance. This study found that 264 (64.2%)
of the study participants appreciated the availability of the per-
formance monitoring committee, while 147 (35.8%) confirmed
the lack of a performance monitoring team (Table 3).

One of the components of data quality management is
storing data for further use, and HMIS needs to pay

Table 2. HMIS utilization status of health workers working in public and private health facilities of Mogadishu, Somalia, 2022.

S. No Variables Category Frequency Percent (%)

1 Do you have key performance indicators, generate,
display, and analyze your performance to make
decisions?

Yes 313 76.2

No 98 23.8

2 Do you use HMIS data in preparation for planning
health program activities?

Yes 273 66.4

No 138 33.6

3 Does your office/department use HMIS data to
calculate indicator coverage and trend analysis
and to present indicators using charts/graphs

Yes 250 60.8

No (correct) 161 39.2

4 Do you use HMIS for monitoring and evaluation of
programs to take immediate action in your case
team/office?

Yes 261 63.5

No 150 36.5

5 Are you using HMIS to provide feedback to relevant
HPs, departments, and teams?

Yes 252 61.3

No 159 38.7

Do you use HMIS to conduct regular supportive
supervision to your respective health workers,
departments, teams?

Yes 243 59.1

No 168 40.9

Do you use HMIS data for budget request/
budget allocation?

Yes 237 57.7

No 174 42.3

Do you use HMIS data for requisition of manpower
/to fill the gap of human resources?

Yes 238 57.9

No 173 42.1

Do you use HMIS to assess the availability of
supplies (supply management) in your healthcare
facility?

Yes 262 63.7

No 149 36.3

Do you use HMIS data to conduct research to solve
public and private health problems?

Yes 259 63.0

No 152 37.0

The overall practice of infection prevention practice Good HMIS utilization 237 57.7

Poor HMIS utilization status 174 42.3

Said et al. 7



Table 3. Organizational factors affecting HMIS utilization among private and public health facilities of Mogadishu, Somalia, 2022.

Variables Category Frequency Percent (%)

Are there HIT/ICT/professionals deployed and responsible for HMIS/
HIS activities in your healthcare facility?

No 152 37.0

Yes 259 63.0

Do you get any form of support from senior managers to improve
data analysis and use for decision-making?

No 83 20.2

Yes 328 79.8

If your response for above Question is “Yes” What form of support
do you get (multiple

Data collection tool 87 21.2

Supportive supervision 50 12.2

responses is possible) Resource for a review meeting 33 8.0

On job training 148 36.0

Fund for HMIS activities 58 14.1

Data quality audit 35 8.5

Do you have an HMIS/information utilization guideline in your
department/office?

No 87 21.2

Yes 324 78.8

Do you have an annual plan and strategic plan that includes HIS in
your department/office?

No 114 27.7

Yes 297 72.3

Does your office/department have an HMIS/HIS Standard
Operational Procedure Manual?

No 148 36.0

Yes 263 64.0

Do you have a copy of the monthly/quarterly/annual reports? No 151 36.7

Yes 260 63.3

Has there been training for workers on HMIS/HIS/information
utilization?

No 166 40.4

Yes 245 59.6

Do you receive supportive supervision on HMIS/HIS to improve your
activities?

No 171 41.6

Yes 240 58.4

Do you receive supportive supervision on a regular basis No 171 41.6

Yes 240 58.4

Is there a dedicated computer for HMIS/HIS work and do you have
access to it?

No 140 34.1

Yes 271 65.9

Do you have enough budget/finance allocated for HMIS/HIS
activities?

No 209 50.9

(continued)
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special attention to data storage. However, 164 (39.9%) of
the respondents have no data storage/power bank devices,
while 247 (60.1%) have devices to store HMIS data
(Table 3).

One of the meanings of HMIS utilization is the presen-
tation of data, and health workers of the respective depart-
ments are expected to display data in charts/graphs and 257
(62.5%) confirmed that the activity performance in their
office/department analyzed and displayed (represented in
graphs/charts, while the rest of the respondents 154
(37.5%) did not (Table 3).

HIS/HMIS needs the culture of using data for decision-
making and 262 (63.7%) of the respondents have evidence
of the culture of using information for decision-making
(minute books, feedback, reports, documents), while 149
(36.3%)) did not (Table 3).

The technical factors associated with HMIS
utilization

Nine technical-related factors were assessed using
technical-related questions. These technical factors are
related to the technical skill of the health workers regarding

HMIS utilization. Health management information system
needs computer applications like District Health informa-
tion (DHIS2) or electronic health information (eHMIS) in
order to enter data, store, aggregate, analyze, and display
data. In this study, it was identified that 269 (65.5%)
study participants confirmed the availability of computer
application software’s, while 142 (34.5%) confirmed that
there is no dedicated computer applications/software’s for
HMIS in their department (Table 4).

The other technical factor affecting the implementation
of HMIS is the ability of healthcare workers to analyze
and use data to accelerate evidence-based decisions. In
this context, respondents were asked to rate their ability
to analyze data and use information, and the result shows
that more than half of the study participants 322 (78.3%)
confirmed that they are able to analyze and use data use,
while the remaining 89 (21.7%) indicated that they are
unable to analyze and use data (Table 4).

Those who responded having analytical skills responded
that 117 (28.5%) had computer application skills such as
MS-Word, Excel, and Microsoft Powerpoint, 42 (10.2%)
had data analysis skills in addition to computer skills, 136
(33.1%) have computer skills, data analysis skills, and

Table 3. Continued.

Variables Category Frequency Percent (%)

Yes 202 49.1

Is there an internet connection for HMIS/HIS work? No 124 30.2

Yes 287 69.8

Is there light for HMIS/HIS work? No 118 28.7

Yes 293 71.3

Is there an incentive/Reward for health workers? No 214 52.1

Yes 197 47.9

Do you have a functional performance monitoring committee/team
to review performance on a regular basis?

No 147 35.8

Yes 264 64.2

Do you have data storage/power bank devices in your office? No 164 39.9

Yes 247 60.1

Is activity performance in your office/departments analyzed and
shown (displayed) in graphs/charts?

No 154 37.5

Yes 257 62.5

Do you have evidence of the culture of using information for
decision-making (e.g., minutes, feedback, reports, and
documents)?

No 149 36.3

Yes 262 63.7

Said et al. 9



planning skills, the other remaining study participants
reported having the skills to use HMIS data 116 (28.2%)
(Table 4).

Those respondents who had data analysis skills were
also asked if they could perform data analysis on the
data they collected, and 327 (79.6%) of them use their
data analysis skills and 84 (20.4%) do not. In addition,
respondents who can perform data analysis asked how
they analyze data and 104 (25.3%) use manual methods
of data analysis, 67 (16.3%) use eHMIs, 73 (17.8%)

use DHIS2, and 167 (40.6%) use computer programs
(Table 4).

Regarding capacity building, respondents were asked if
they had received training on HMIS and computer software
such as DHIS2, eHMIS, and the study found that 271
(65.9%) had received training on HMIS and software,
while 140 (34.1%) did not (Table 4).

Standard indicators are the necessary component of
HMIS, and program managers and healthcare workers are
expected to use standard indicators to correctly calculate

Table 4. Technical factors affecting HMIS utilization among public and private health facilities in Mogadishu, 2022.

Variables Category Frequency Percent (%)

Do you have computer application software (DHIS2, eHMIS)
in your office to enter, aggregate, analyse, and send
reports?

No 142 34.5

Yes 269 65.5

Do you feel you have the necessary skills to analyze and use
data and information to help with the decisions you are
involved in?

No 89 21.7

Yes 322 78.3

Which of the following skills do you have? Computer skills 117 28.5

Data analysis skills 42 10.2

Planning 136 33.1

HMIS data use skills 116 28.2

Do you perform data analysis on the data you collect? No 84 20.4

Yes 327 79.6

If your response to #41 is “Yes” how do you analyze your
data?

Manually(reports) 104 25.3

Using eHMIS 67 16.3

Using DHIS2 73 17.8

Using computer programs 167 40.6

Have you received training on HMIS and Software (DHIS2,
eHMIS…)?

No 140 34.1

Yes 271 65.9

Do you use standard indicators to correctly calculate and
process data?

No 136 33.1

Yes 275 66.9

Do you use standard HMIS guidelines in your office/case
team?

No 129 31.4

Yes 282 68.6

Do you use tally sheets, report formats, graphs, and charts to
record, report, and display data?

No 135 32.8

Yes 276 67.2
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and process data. In this context, study participants were
asked whether they use HMIS indicators and 275
(66.9%) indicated that they use standard indicators to cal-
culate and process data correctly, while their peers did not
(Table 4).

The other technical part of HMIS utilization uses the
available HMIS guidelines and 282 (68.6%) use the guide-
lines and 129 (31.4%) do not use the guideline. On the other
hand, the use of tally sheets, report formats, charts, and

other recording tools is mandatory and according to respon-
dents, 276 (67.2%) use these tools while 135 (32.8%) did
not (Table 4).

Individual factors (behavioral factors) influencing
HMIS utilization

The other factors affecting HMIS implementation are indi-
vidual factors. To assess these individual (behavioral)

Table 5. Individual factors (behavioral factors) influencing the HMIS utilization among public and private health facilities in Mogadishu,
2022.

Variables Scale Number %

How do you rate your level of confidence in performing
HMIS-related activities such as data entry, analysis,
and interpretation?

Strongly disagree 56 13.6

Dis agree 53 12.9

Neutral 126 30.7

Agree 150 36.5

Strongly agree 26 6.3

How do you rate your agreement with the level of
motivation to create and retain health information for
use?

Very low 30 7.3

Low 98 23.8

Moderate 123 29.9

High 129 31.4

Very high 31 7.5

How do you rate your agreement with your knowledge to
perform HMIS- related activities such as data entry,
analysis, and interpretation?

Very low 20 4.9

Low 148 36.0

Moderate 117 28.5

High 95 23.1

Very high 31 7.5

How do you rate your agreement with your beliefs and
attitudes to perform HMIS-related activities such as
data entry, analysis, and interpretation?

Negative 101 24.6

Positive 310 75.4

How do you rate your satisfaction with the incentives/
rewards employees receive for good work in HIS?

Strongly Dissatisfied 17 4.1

Dissatisfied 81 19.7

Neutral 123 29.9

Satisfied 159 38.7

Highly satisfied 31 7.5

Said et al. 11



factors, five Likert-scale form questions were selected and
used to assess the behavioral factors influencing HMIS
implementation.

To determine respondents’ confidence in performing
HMIS-related activities such as data entry, analysis, and
interpretation, study participants were asked to rate their
confidence, and 56 (13.6%) agreed that they do so able,
53 (12.9%) disagreed, 126 (30.7%) were neutral to rate
their confidence, and 150 (36.5%) agreed that they have
confidence, 26 (6.3%) strongly agreed that they are confi-
dent in HMIS-related activities such as data entry, analysis,
and interpretation (Table 5).

On the other hand, respondents were asked to rate the
level of motivation to create and retain health information
for use, and some of them rated it as very low (7.3%), 98
(23.8%) rated their motivation as low, 123 (29.9) rated
them as moderate, 129 (31.4%) rated them as high and
the remaining 31 (7.5%) rated their motivation as very
high (Table 5).

In terms of knowledge to perform HMIS-related activ-
ities such as data entry, analysis, and interpretation, the
study showed that 20 (4.9%) of study participants reported
having very low knowledge, 14 (36%) low, 117 (28.5%)
moderate, 95 (23.1%) high, and 31 (7.5%) very high
(Table 5).

The other individual factor influencing HMIS utilization
is the attitude of healthcare workers, and this study also
found that 310 (75.4%) had a positive attitude toward per-
forming HMIS-related activities such as data entry, ana-
lysis, and interpretation, while 101 (24.6%) have negative
attitudes (Table 5).

The other very important factor influencing HMIS util-
ization is healthcare workers’ satisfaction with the incen-
tives/rewards they receive for doing good work in the
HMIS/HIS, and 17 (4.1%) reported that they were very dis-
satisfied, 81 (19.7%) dissatisfied, 123 (29.9%) rated their
satisfaction neutrally, 159 (38.7%) satisfied, and 31
(7.5%) were very satisfied with the incentives (Table 5).

Factors associated with the infection prevention
practice

Bivariate logistic regression and multivariable analysis
were carried out to determine independent predictors of
HMIS utilization. Those candidate variables with a
p-value <0.25 in bivariate logistic regression were included
in the multivariable logistic regression model and consid-
ered significant in the model at a p-value <0.05 (Table 6).

A result of bivariate logistic regression applied to iden-
tify significant independent variables showed that HMIS
utilization was significantly (p < 0.25) associated with
staff motivation, training on HIS/HMIS, skills to use
HMIS data, utilizing HMIS data for decision-making,
using HMIS planning purposes, having standardized

indicator in office/department, having standard HMIS pro-
cedure, receiving feedback, support from manager, and
using report formats/tally sheets. However, in the multivari-
ate logistic regression analysis, training on HIS/HMIS,
skills to use HMIS data, having standardized indicator in
office/department, receiving feedback, support from
manager, and using report formats/tally sheets were found
to have a significant association with HMIS utilization prac-
tice (Table 6).

The study found that those HWs who did not receive
feedback from managers to improve data analysis and use
for decision-making were 67.5% less likely to use HMIS
well (AOR = 0.325, 95% CI: 0.149–0.707) compared to
those supported by their managers. The odds of HWs
who did not have an HMIS standard operating procedures
manual in their office/department were 79% less likely to
use HMIS (AOR = 0.210, 95% CI: 0.105–0.421) compared
to those who have HMIs standard—Have operating proce-
dures manual. Healthcare workers who had not received
HMIS training were 60.9% less likely to use HMIS (AOR
= 0.391, 95% CI: 0.200–0.764) than those who had
HMIS/ completed HIS training. Health workers who did
not receive regular supportive supervision were 69.5%
less likely to use HMIS (AOR = 0.432, 95% CI: 0.218–
0.856) than those who did receive regular supportive super-
vision received (Table 6).

On the other hand, those who did not have data storage
devices were 67.5% less likely to use HMIS (AOR = 0.305,
95% CI: 0.154–0.603) compared to those who have storage
equipment in their office (Table 6).

The odds of those who did not perform office/depart-
ment activity performance analysis and display were
84.5% less likely to use HMIS (AOR = 0.155, 95% CI:
0.078–0.307) in comparison to her colleagues. Those with
the skills needed to analyze and use data and information
to aid in decision-making were 91.1% less likely to use
HMIS (AOR = 0.089.95% CI: 0.042–0.185) compared to
their peers.

Those who did not use standard indicators to correctly
calculate and process data were 74.3% less likely to use
HMIS when using HMIS data (AOR = 0.257, 95% CI:
0.129–0.514) compared with those that used standard indi-
cators for correct calculation and process data. The likeli-
hood of using HMIS among those who did not use tally
lists, report formats, graphs, and charts to record, report,
and view data was less likely to use HMIS compared to
their counterparts (AOR = 0.227, 95% CI: 0.111–0.461)
(Table 6).

Discussion
The study found that 237 (57.7%) (95% CI: 1.53–1.62) of
411 respondents among health professionals working in
public and private health facilities in Mogadishu,
Somalia, had good HMIS utilization practices. The
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finding is higher compared to the study conducted in Addis
Ababa (Ethiopia) which found that the utilization rate of
HMIS in health centers was 41.7%,19 and the other study,
conducted in Addis Ababa, Ethiopia, showed that the rate
of routine use of health information among health profes-
sionals was 37.3%.20 It is also higher compared to studies
that have shown that its use is low in developing countries
and varies from 27% to 69.6% in Africa.8 On the other
hand, the result of this study is found to be lower compared
to the study conducted in Tanzania to assess information
utilization and factors affecting the performance of HMIS
implementation system showed that 60% of the institutions
surveyed responded that they use HMIS data for decision-
making21 and lower compared to the study conducted in
Uganda, Luuka District, evaluating the use of the HMIS
system by the Health Unit Management committee that it
was reported that 94% of the study participants confirmed
that information generated by patients in the different
health units used by the committee to plan, monitor, and
inform is well-managed and the effectiveness of using
HMIS is moderate.22 It also differs from the study con-
ducted at Muhimbili National Hospital in Tanzania,
which found 61.6% of routine health data for decision-
making with an interaction of individual skills.23 The dis-
crepancies between the studies could have been resulted
due to the difference in study design, source population,
and difference in focus of managers to sustain HMIS
utilization.

In this study, those who did not perform activity per-
formance analysis and display in the office/departments
were found to be 84.5% less likely to use HMIS (AOR =
0.155, 95% CI: 0.078–0.307) compared to their counter-
parts. This result contrasts with the study conducted in
the Amhara region of north-western Ethiopia, which
showed that department heads using HMIS to display
their performance were 12.42 times more likely to use the
health management information for decision-making com-
pared to those not display HMIS data in their office.
Managers who displayed performance data for monitoring
and provided data quality feedback to health professionals
were 2.29 times more likely to use information to make
decisions than their counterparts who did not.18 The differ-
ence may have arisen from the difference in study area, time
and ability of healthcare workers to use HMIS for further
decision-making.

This study also found that the odds of good HMIS use
among the HWs who did not receive feedback from man-
agers to improve data analysis and use for decision-making
(AOR = 0.325, 95% CI: 0.149–0.707) were 67.5% lower to
those supported by their managers. This finding is incon-
sistent with the other study conducted in the eastern part
of Ethiopia which found that managers who provide
regular feedback to their employees were 2.42 times more
likely to use HIS and managers who provide feedback to
employees, were significantly associated with HIS.24 TheTa
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differences in the results of the study could be due to the dif-
ference between the managers’ obligation to provide
regular feedback to their respective healthcare professionals
on the use of HMIIS for decision-making, and the other
reasons could be due to a lack of similarities in the feedback
mechanism between the study areas.

The other finding of this study is that those who did not use
standard indicators to correctly calculate and process data were
74.3% less likely to use HMIS compared to (AOR = 0.257,
95% CI: 0.129–0.514) those who use standard indicators to
correctly calculate and process data. This finding contrasts
with the study conducted in eastern Ethiopia, which examined
factors associated with low health information utilization in a
resource-constrained setting, and health departments with a
standard indicators were 2.39 times more likely to use HIS
compared to those lacking standard indicators.24 The differ-
ence between the study could be due to the lack of standard
indicators and the managers’ lack of commitment to make
standard indicators available in all departments of the health
care facilities. The other reason could also be due to the differ-
ent attitude of health workers to use standard health indicators.

On the other hand, it was also found that education is the
factor affecting the effective use of the HMIS. According to
this study, healthcare professionals who had not received
HMIS training were 60.9% less likely (AOR = 0.391,
95% CI: 0.200–0.764) to use HMIS compared to those
who had HMIS/HIS—Completed training. This study also
disagrees with the study conducted in Cameroon, which
showed that healthcare professionals who received training
on HIS were 3.33 times more likely to use HIS data than
those who did not receive training.25 The differences
could result from differences in the study area, differences
in healthcare system settings, and the lack of adequate
resources for training healthcare workers in HMIS.

Conclusion
The result of this study shows that the extent of HMIS util-
ization among health workers working in public and private
health facilities in Mogadishu is low compared to other
studies conducted in other areas 237 (57.7%). The study
found that training on HIS/HMIS, skills in using HMIS
data, standardized indicator in office/department, receiving
feedback, support from manager, and use of report formats/
lists had a significant correlation with the practice of HMIS
utilization exhibit. All concerned bodies should work hard
to fill the gaps identified in this study.

Recommendation

To all levels of hospital administrations, health
offices, and the Ministry of Health

The Ministry of Health and health institutions should
commit to train staff on HMIS, use guidelines and HMIS

tools, provide feedback and supportive supervision, motiv-
ate health workers, and allocate budget to improve the
HMIS and health system. Healthcare workers working in
various departments (case teams), records office staff (regis-
tration staff), health information technicians, health man-
agement information department staff, planning officers,
CEOs and department heads, and performance monitoring
team members should be personally trained (face to face
training) in HMIS and health information utilization, data
quality, and the use of HMIS tools and applications. In add-
ition to training, the Ministry of Health should strengthen
on-site mentorship, integrated supportive supervision, and
data quality assurance activities to identify gaps and take
corrective actions. There should be a performance monitor-
ing team tracking the implementation of HMIS in all health-
care facilities and Health bureaus. The role of leaders in
changing the status of HMIS use by identifying gaps and
taking corrective action through the development of pol-
icies, strategies, and guidelines is critical, and all levels of
leadership concerned, from the Ministry of Health to the
health unit lower level, should work synergistically to
improve the use of HMISs. Finally, the various levels of
health sector management, health workers, and stake-
holders should use the results of this study as a starting
point for improving HMIS use.

To all HCWs working in public and private health
facilities

Healthcare workers should work to fill the gaps identified in
this study by improving their skills in using HMIS data for
evidence-based decision-making in healthcare settings.

To researchers and scholars

Researchers should use the findings of the study as a start-
ing point and focus in advance on the factors associated
with HMIS and health care system, and further studies
should be conducted to learn more about the factors affect-
ing the practice of using HMIS among health workers in
public and private Affecting healthcare facilities as no
adequate studies have been conducted in Somalia.

Additional points
Strength of the study: This research can help health profes-
sionals, hospital CEOs, health service managers, the
Ministry of Health, and other sectors to focus on
HMIS-related factors. Because the information was col-
lected by healthcare workers, it helps to improve health
management information strategies. Data were collected
from trained government health workers and the private
health sector who voluntarily completed a self-administered
questionnaire. Data collection and data entry were strictly
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supervised, and analysis and cleanup were carefully per-
formed using the latest versions of computer applications,
SPSS version 26.

Limitation of the study: The study aimed to determine all
aspects related to using HMIS among health workers in
public and private health but was not exhaustive and
other factors might exist that were not discovered well in
this study. Some associated factors could not be compared
to other studies due to the lack of similar studies. The other
drawback of the study is that there were not enough com-
parable studies in Somalia and the study area to use as a lit-
erature review and therefore it was difficult to make
comparisons. The study included government health facil-
ities and private health facilities this may limit the inference
to the general health workers in Mogadishu.

Acknowledgements: The author gratitude goes to Public and
Private health facilities who allowed to conduct the data thanks
to SIMAD University for providing me with Ethical approval.
The author special thanks go to all my data collectors,
supervisors, respondents, and coworkers.

Contributorship: The authors contributed significantly to the
work of this study and the correspondent participated in its
drafting, revision/review. All authors agree to be responsible for
the content of the work. The agreement was made with the
journal to which the article was sent for publication.

Data availability: The data used to support the findings of this
study are available and can be accessed from the primary author
on reasonable request.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: Not applicable; no human subjects involvement.

Funding: The authors received no financial support for the
research, authorship, and/or publication of this article.

ORCID iD: Adam Sheikh Said https://orcid.org/0000-0002-
7993-4396

References
1. World Health Organization.Monitoring the building blocks of

health systems: a handbook of indicators and their measure-
ment strategies. Geneva: World Health Organization, 2010, p.
110.

2. SNNPR. Health Management Information System (HMIS)
Facilitator’s Guide for Training of Trainers. SNNP Reg
Heal Bur. 2010; (February).

3. Kasambara A, Kumwenda S, Kalulu K, et al. Assessment of
implementation of the health management information

system at the district level in southern Malawi. Malawi Med
J 2017; 29: 240–246.

4. Boadu RO, Obiri-Yeboah J, Okyere Boadu KA, et al.
Assessment of RHIS quality assurance practices in Tarkwa
submunicipal health directorate, Ghana. Adv Public Heal
2021; 2021.

5. Adane A, Adege TM, Ahmed MM, et al. Routine health man-
agement information system data in Ethiopia: consistency,
trends, and challenges. Glob Health Action [Internet] 2021;
14. Available from: https://doi.org/10.1080/16549716.2020.
1868961

6. AbouZahr C and Boerma T. Guideline and practice health infor-
mation systems: the foundations of public health. Bull World
Health Organ [Internet] 2005; 014951: 578–583. Available
from: http://view.ncbi.nlm.nih.gov/pubmed/16184276.

7. Mulaki A and Muchiri S. Kenya Health System Assessment.
2019. 1–123 p.

8. Seid MA, Bayou NB, Ayele FY, et al. Utilization of routine
health information from health management information
system and associated factors among health workers at
health centers in Oromia special zone, Ethiopia: a multi-
level analysis. Risk Manag HealthcPolicy 2021; 14:
1189–1198.

9. Of M, Development H, Services P, et al. Ministry of Human
Development and Public Services Directorate of Health.
Health Sector Strategic Plan January 2013—December
2016. 2016; (January 2013).

10. Hlaing T and Zin T. Organizational factors in determining
data quality produced from health management information
systems in low- and middle-income countries: a systematic
review. Heal Inform 2020; 9: 1–17.

11. Izzaty RE, Astuti B and Cholimah N. Understanding the chal-
lenges associated with the use of data from routine health
information systems in low- and middle-income countries: a
systematic review. Angew Chem Int Ed 1967; 6: 951–952.
p. 5–24.

12. Wilson GJ and Redd S. Roundtable learning note strengthen-
ing Somalia’s health systems: emerging stronger from
COVID-19. 2020; 44: 1–7.

13. Study AB. Somalia’s healthcare system: a baseline study &
human capital development strategy. Herit Inst 2020: 1–77.

14. Afwein E.Hospitals in Somalia [Internet]. Mogadishu: WHO
Somali Liaison Office. Available from: https://www.ecoi.net/
en/file/local/1335099/1222_1197629397_hospitals-somalia.pdf

15. Health Facilities in Banadir Region, Mogadishu (Somalia)
[Internet]. Mogadishu: WH; p. 7623725. Available from:
https://www.ecoi.net/en/file/local/1334545/1222_
1197884519_hf-banadir.pdf

16. Hill C and Snow J. PRISM Tools for Assessing, Monitoring,
and Evaluating RHIS Performance. Prism Perform Routine
Inf Syst Manag 2010.

17. World Health Organization. Multisectoral action in develop-
ing information systems for health. 2019;(September 2019).

18. Chanyalew MA, Yitayal M, Atnafu A, et al. Routine health
information system utilization for evidence-based decision
making in Amhara national regional state, northwest
Ethiopia: a multi-level analysis. BMC Med Inform Decis
Mak [Internet] 2021; 21: 1–10.

19. Adane T. Assessment on utilization of health management
information system at public health centers Addis Ababa

16 DIGITAL HEALTH

https://orcid.org/0000-0002-7993-4396
https://orcid.org/0000-0002-7993-4396
https://orcid.org/0000-0002-7993-4396
http://dx.doi.org/https://doi.org/10.1080/16549716.2020.1868961
http://dx.doi.org/https://doi.org/10.1080/16549716.2020.1868961
http://dx.doi.org/https://doi.org/10.1080/16549716.2020.1868961
http://view.ncbi.nlm.nih.gov/pubmed/16184276
http://view.ncbi.nlm.nih.gov/pubmed/16184276
https://www.ecoi.net/en/file/local/1335099/1222_1197629397_hospitals-somalia.pdf
https://www.ecoi.net/en/file/local/1335099/1222_1197629397_hospitals-somalia.pdf
https://www.ecoi.net/en/file/local/1335099/1222_1197629397_hospitals-somalia.pdf
https://www.ecoi.net/en/file/local/1334545/1222_1197884519_hf-banadir.pdf
https://www.ecoi.net/en/file/local/1334545/1222_1197884519_hf-banadir.pdf
https://www.ecoi.net/en/file/local/1334545/1222_1197884519_hf-banadir.pdf


city administrative, Ethiopia. Internet Things Cloud Comput
2017; 5: 7.

20. Mengistu M, Taye G, Ayele W, et al. Assessment of routine
health information utilization and its associated factors
among health professionals in public health centers of Addis
Ababa, Ethiopia. Ethiop J Heal Dev 2021; 35: 05–14.

21. Mboera LEG, Rumisha SF, Mbata D, et al. Data utilisation
and factors influencing the performance of the health manage-
ment information system in Tanzania. BMC Health Serv Res
2021; 21: 4–11.

22. Gangu M, Otieno G, Kibaara K, et al. Evaluation of utilization of
health management information system by health unit manage-
ment committees in Luuka district, Uganda. ResearchgateNet
[Internet] 2019; 3: 9–17. Available from: https://www.
researchgate.net/profile/John_Mugisha8/publication/333079422_
Evaluation_of_Utilization_of_Health_Management_Information_

System_by_Health_Unit_Management_Committees_in_Luuka_
District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-
of-Utilizati.

23. Mpimbi SJ and Mughwira M. Individual capacities influen-
cing uses of routine health data for decision making among
health workers at muhimbili national hospital; Dar es
Salaam—Tanzania: a quantitative study. Tanzan J Health
Res 2021; 22: 1–9.

24. Teklegiorgis K. Factors associated with low level of health
information utilization in resources limited setting, eastern
Ethiopia. Int J Intell Inf Syst 2014; 3: 69.

25. Nguefack-Tsague G, Tamfon BB, Ngnie-Teta I, et al.
Factors associated with the performance of routine health
information system in Yaoundé-Cameroon: a cross-
sectional survey. BMC Med Inform Decis Mak [Internet]
2020; 20: 1–8.

Said et al. 17

https://www.researchgate.net/profile/John_Mugisha8/publication/333079422_Evaluation_of_Utilization_of_Health_Management_Information_System_by_Health_Unit_Management_Committees_in_Luuka_District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-of-Utilizati
https://www.researchgate.net/profile/John_Mugisha8/publication/333079422_Evaluation_of_Utilization_of_Health_Management_Information_System_by_Health_Unit_Management_Committees_in_Luuka_District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-of-Utilizati
https://www.researchgate.net/profile/John_Mugisha8/publication/333079422_Evaluation_of_Utilization_of_Health_Management_Information_System_by_Health_Unit_Management_Committees_in_Luuka_District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-of-Utilizati
https://www.researchgate.net/profile/John_Mugisha8/publication/333079422_Evaluation_of_Utilization_of_Health_Management_Information_System_by_Health_Unit_Management_Committees_in_Luuka_District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-of-Utilizati
https://www.researchgate.net/profile/John_Mugisha8/publication/333079422_Evaluation_of_Utilization_of_Health_Management_Information_System_by_Health_Unit_Management_Committees_in_Luuka_District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-of-Utilizati
https://www.researchgate.net/profile/John_Mugisha8/publication/333079422_Evaluation_of_Utilization_of_Health_Management_Information_System_by_Health_Unit_Management_Committees_in_Luuka_District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-of-Utilizati
https://www.researchgate.net/profile/John_Mugisha8/publication/333079422_Evaluation_of_Utilization_of_Health_Management_Information_System_by_Health_Unit_Management_Committees_in_Luuka_District_Uganda/links/5cda6da1a6fdccc9ddaab5ad/Evaluation-of-Utilizati

	 Introduction
	 Methods and materials
	 Study setting
	 Study design and period
	 Target population
	 Inclusion and exclusion criteria
	 Inclusion criteria
	 Exclusion criteria

	 Sample size determination
	 Sampling procedures
	 Data collection procedures
	 Data quality assurance
	 Data analysis
	 Statistical analysis

	 Ethical considerations
	 Results
	 Sociodemographic characteristics of the respondents

	 Health management information system utilization status among health workers in Mogadishu
	 Organizational factors associated with HMIS utilization
	 The technical factors associated with HMIS utilization
	 Individual factors (behavioral factors) influencing HMIS utilization
	 Factors associated with the infection prevention practice

	 Discussion
	 Conclusion
	 Recommendation
	 To all levels of hospital administrations, health offices, and the Ministry of Health
	 To all HCWs working in public and private health facilities
	 To researchers and scholars

	 Additional points
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


