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Abstract

Background

The effective use of well-designed electronic Pharmacy Information Systems (ePIS) is critical
in supporting clinical decision-making and detecting medication errors in hospital settings.
These systems play a vital role in preventing medication errors, a significant factor contributing
to patient safety. Globally, 6% of hospitalizations result from such errors. In this study, we
aimed to assess the design, usage level and predictors of ePIS adoption in hospitals in Dar

es Salaam, Tanzania.

Methodology

A cross-sectional survey was conducted from November 2019 to January 2020 across 44
(86%) eligible hospitals in Dar es Salaam to assess the proportion meeting recommended
ePIS standards. Functionalities were categorized into four classes: patient data, prescription,
clinical decision support (including alerts for drug interactions, allergies, dosages, indications,
and side effects), and dispensing and administration. Additionally, the usage level of these
functionalities among healthcare providers was evaluated using a self-reported questionnaire.
Adjusted odds ratios (AOR) with 95% confidence intervals (Cl) identified independent

predictors of ePIS usage levels.

Results

About one-third of the assessed hospitals had ePIS with recommended functionalities. The
most common were patient data (74%), followed by medication dispensing and administration
(42.2%), and prescription (24.1%), with none supporting clinical decision-making. Utilization
was high for patient data (64.9%), medication administration (47.2%), and prescription and
dispensing (21.9%). No respondents used clinical decision support systems.

High ePIS usage was associated with receiving supportive supervision (AOR=1.91 [1.18-
3.15]), using ePIS for over a year (AOR=2.35 [1.39-4.00]), working in a private hospital
(AOR=1.77 [1.06-2.97]), being male (AOR=1.65 [1.02-2.66]), being a nurse (AOR=2.04 [1.16-
3.59]), and working in a hospital with an ICT staff size of nine or more (AOR=2.22 [1.33-3.69])

Conclusion

Most adopted ePIS functionalities were not aimed at clinical decision-making, and their
utilization is notably low. Adherence to established guidelines and regular monitoring of
system and user performance are needed.

Keywords: Electronic Pharmacy Information System, Information and Communications
Technology, Electronic Medical Records; Computerized Provider Order Entry, Medication Use

Processes, Medication Errors.
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Background

The effective use and functional design of Electronic Pharmacy Information Systems (ePIS)
are pivotal for enhancing healthcare quality. ePIS is integral to electronic hospital information
systems, managing all aspects of medication management and provision (1). Properly
designed and utilised ePIS systems support various functionalities, including patient data
management, prescription processing, and medication dispensing (2). They must also
incorporate decision-support systems to improve clinical outcomes further (3).

Medication errors are a significant clinical outcome issue, contributing to up to 6% of
hospitalizations worldwide (4). These errors can reduce patient satisfaction and lead to drug
resistance, prolonged hospital stays, increased treatment costs, and higher rates of morbidity
and mortality (5-8). Medication errors can occur due to harmful events that result in
inappropriate medication use (9). These events may arise at any stage of the medication use
process, including prescribing, transcribing, dispensing, and administration (10-12). To reduce
these errors, it is crucial to optimize these processes through the use of well-designed
electronic ePIS, ensuring accurate prescriptions that meet patient needs, in correct doses,
and taken in appropriate durations (13).

Despite their potential, effective use of ePIS can be challenged by high staff workloads,
insufficient computer literacy, resistance to technology, inadequate IT infrastructure, and
poorly designed software interfaces (14). Addressing these challenges is crucial for
maximizing the benefits of ePIS. International standards and frameworks, such as those
provided by the Australian and American Societies of Health-System Pharmacists (ASHP),
recommend integrating ePIS with comprehensive patient data, prescription details, and
decision-support tools (3). These standards aim to enhance the functionality and
effectiveness of ePIS systems.

In 2016, the Government of Tanzania issued guidelines for the implementation of hospital
information systems to improve clinical services and administrative efficiency (15). However,
the extent to which these guidelines have been effectively adopted in Tanzanian hospitals
remains unclear. Evaluating the predictors of ePIS utilization and functionality is essential for
making informed recommendations on system improvements and ensuring these systems

meet their intended goals.

Methods
Study design and setting
This was a cross-sectional study conducted between November 2019 and January 2020 in

Dar es Salaam region, Tanzania. Dar es Salaam is the largest city in the country, possessing
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largest number of hospitals (16) with relatively longer experience in using the electronic
information systems for various health care delivery processes (17, 18). The total number of
hospitals in the region was 51 (16). All were approached for data collection, but only 44
hospitals could participate in this study, as listed in Appendix 1.

Sample size and procedure

The study targeted healthcare workers; clinicians, nurses, and pharmacy professionals; who
used the electronic Pharmaceutical Information System (ePIS) to support medication use
processes in hospitals within the Dar es Salaam region. A sample size of 410 participants was
determined using standard methods (19) based on an expected 81% proportion of ePIS users
(20), with a 95% confidence level, 5% relative precision, and a 10% allowance for non-
response.

A stratified random sampling approach with proportional allocation was employed. Lists of
ePIS users were obtained from each hospital, and participants were selected to ensure
representation across professional roles using simple random sampling techniques. A lottery
method was applied to finalize participant selection. Inclusion Criteria covered all eligible
healthcare workers using ePIS in registered hospitals in Dar es Salaam (16), while exclusion

criteria ruled out those on leave or using the system for non-medication-related purposes.

Data collection tools and techniques

The study used a self-administered questionnaire to collect data necessary to answer the
stated objectives and an observational checklist to verify the availability of the recommended
functionalities of the ePIS. The list of recommended functionalities (Table 1) was developed
by adapting the recommendations by the American Societies of Health-System Pharmacists
(ASHP) (3), World Health Organization (21) and Tanzania guidelines and standards for

integrated health facility electronic management systems (15).

Table 1: The list of recommended functionalities for electronic pharmacy information

systems and their classification

SN | Functionality assessed Category

1. Patient demographics Patient data

2. Patient disease/problem list Patient data

3. Patient allergies list Patient data

4. Medication histories Patient data

5. Drug formulary or standard treatment guideline Prescription
TM] Kinyenje et al. TMJ V 36 No. 3. September 2025
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SN | Functionality assessed Category

6. Drug-drug interaction/contraindication alerts Decision-support system
7. Drug— allergy alerts Decision-support system
8. Alerts on inappropriate dosage alerts Decision-support system
0. Alerts on drug-disease/condition contraindication Decision-support system
10. | A check for minimum/maximum dosage Decision-support system
11. | Support for paediatric dosage decision Decision-support system
12. | A support a drug-to-indications linkage Prescription

13. | Support to age precautions Decision-support system
14. | Adisplay to drug side effects Decision-support system

15. | A support to get recommendation on any | Dispensing and administration

medication order you are about to make.

16. | Support to the linkage between ePIS and | Dispensing and administration

Pharmacy stock to access the drug’s stock status.

17. | Support to check for drugs’ expiration date Dispensing and administration
18. | Support to print drug labels Dispensing and administration
19. | Barcode technology for outpatient prescriptions Dispensing and administration

20. | Receiving prescription orders at the pharmacy | Prescription
through the use of hospital information system

21. | Medication administration records (MARS) Dispensing and administration

22. | Barcode-assisted medication  administration | Dispensing and administration
(BCMA) systems to verify patient identity and

electronically check dose administration

23. | Smart infusion pumps (delivery devices that use a | Dispensing and administration
combination of computer technology and drug

libraries to limit the potential for dosing errors)

24. | Electronic documentation of Medication | Dispensing and administration

administration records

A self-administered questionnaire for ePIS users

The questionnaire was divided into major six sections. The first section was for official use
information while section two gathered information on hospital characteristics. Section three
collected socio-demographic information/host such as gender, age, professional role,

education level, training on ePIS and years of experience in professional. Section four
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gathered information on characteristics of the information system, while through section five;
respondents were provided with the list of recommended ePIS functionalities and asked to
use a 5-level Likert scale provided to rate their usage level on ePIS. The last section gathered
information on additional factors affecting the use of ePIS.

Observational checklist

The observational checklist was used to assess the observable functionalities against the
recommended standards and guidelines for the systems (3, 15, 21). The functionalities were
categorized into four groups namely functionalities related to patient data, prescription,
decision support and dispensing and administration of medicines (22). The list of the assessed

functionalities is provided in Table 1.

Validity and reliability of the questionnaire

The questionnaire was constructed by adapting relevant questions from a previously
published study and recommendations (3, 15, 21). Additionally, the final draft was given to
experts to see if the questions had enough content validity. Furthermore, the questionnaire
was administered to ePIS users at Muhimbili National Hospital to validate questions prior to
the use in the study and modification were done accordingly after the completion of the pilot
study. The reliability of the questionnaire was tested during data collection, whereby 10% of
subjects were asked to fill in the same questionnaire during the main study and after two

weeks. The paired data were analysed to ascertain the degree of correlation.

Data management

The questionnaire assessed ePIS usage on a five-level scale, which was dichotomized for
analysis into "high use" and "low use" (23). Respondents were classified as having high usage
if they used more than half of the available functionalities most or all of the time.
Socio-demographic factors and other variables such as age, sex, professional role, education,
professional experience, ePIS experience, computer literacy, hospital ownership, hospital
level, and the number of ICT staff were also assessed. Additional factors included training on
ePIS, timing of the last training, and supportive supervision.

Professional roles were categorized as clinicians, nurses, and pharmacy professionals.
Education levels were grouped into "college education" (Certificate and Diploma) and
"university education" (Bachelor's and Master’s degrees) (20). Experience was categorized
by years, while ePIS experience was classified as <1 year or >1 year (20). Computer literacy
was assessed as advanced, intermediate, or beginner. Hospitals were categorized by

ownership (public or private) and level (district, regional, zonal, national) (16). The number of
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ICT staff was dichotomized based on the national recommendation (15). Training on ePIS and
supportive supervision were reported and categorized by time frames relevant to the national
supportive guidelines (22, 24).

Data analysis

Data were entered, cleaned, and coded, in Microsoft Soft Excel 2013 version and then
analysed by STATA computer software version 12.0 (Stata Corp., College Station, TX, USA).
Data has been presented using frequency tables and cross-tabulations. Frequency distribution
was done and proportions were compared using the Chi-square test at bivariate analysis. In
the multivariate analysis using multiple logistic regression, the outcome variable was the use
of ePIS while independent variables were gender, age categories, level of education,
professional role, number of ICT staff, hospital level, hospital ownership, formal training on the
use of ePIS, ever received supervision and when the last supervision was. Bivariate and
multivariate binary logistic regression were used to identify factors associated significantly with
the usage level of ePIS at p-value < 0.05 with their respective odds ratios and 95% confidence

interval.

Ethical considerations

The study was approved by the Institutional Review Board of the Muhimbili University of Health
and Allied Sciences (MUHAS) and permission to collect data was obtained from the
President’'s Office-Regional Administrative and Local Government offices through Dar es
Salaam’s Regional Administrative Secretary Office. Respective Hospital Directors were
requested to permit the conduct of the study at their specific hospitals. The interviewees were
asked to sign a consent form before the interviews. All collected data were anonymized by
removing any personally identifiable information, and were stored securely in password-
protected files accessible only to the research team. Openness, honesty and confidentiality
were highly observed during the study.

Results

Characteristics of study subjects

A total of 51 hospitals and 410 respondents were approached and included in the study
conducted from November 2019 to January 2020. The response rates were 86% (44 hospitals)
and 91% (373 respondents), respectively. As shown in Table 2, the majority of respondents
were male (194, 52%), with a mean age of 34.8 £ 7.85 years and an average professional

experience of 7.6 + 5.98 years. The majority held either a bachelor's degree (173, 46.4%) or
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a diploma (147, 39.4%), while a smaller proportion had a certificate (40, 10.7%) or a master's
degree (13, 3.5%).

Most participating hospitals were at the district level (21, 47.7%), followed by regional (12,
27.3%), zonal (6, 13.6%), and national levels (5, 11.4%). Private hospitals constituted 31
(70.5%) of the total, while public hospitals comprised 13 (29.5%). The average number of ICT
staff across all hospitals was 6.3 + 3.73.

Availability of recommended ePIS functionalities

The availability of ePIS functionalities across all 44 visited hospitals is presented in Table 3
based on categories of the functionalities. Functionalities for patient data had an average
availability of 74.5%, 24.4% for prescription, 42.2% for dispensing and administration while
none of the functionality for decision support was available. Therefore; the average availability

of all functionalities across hospitals visited was 35.3%.

Table 2: Characteristics of the study hospitals (N=44) and Respondents (N=373)

Variable

Gender

Male

Female

Missing values

Number of Hospitals by Ownership
Public

Private

Number of Hospitals by level
District

Regional

Zonal

National

Number of respondents by Hospital level
District

Regional

Zonal

National

Age (n=370)

< 29 years old

30-39 years old

40-49 years old

=50 years old

Missing

Mean age in years + SD

Number (%)

194(52%)
178(48%)
1

13(29.5%)
31(70.5%)

21(47.7%)
12(27.3%)
6(13.6%)
5(11.4%)

188(50.4%)
72(19.3%)
53(14.2%)
60(16.1%)

114(30.8%)
156(42.2%)
80(21.6%)
20(5.4%)

3

34.8 +7.85
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Staff professional role

Clinician 142(38.1%)
Nurse 129(34.6%)
Pharmacy professionals 102(27.3%)
Level of education

Certificate 40(10.7%)
Diploma 147(39.4%)
Bachelor degree 173(46.4%)
Master degree 13(3.5%)

Professional experience

below 6 years
6 to 10 years
above 10 years
Missing

Mean professional experience in years + SD
Level of computer literacy

172(46.7%)
115(31.3%)
81(22.0%)
5

7.6 £5.98

Beginner 66(17.7%)
Intermediate 179(48.8%)
Advanced 124(33.5%)
Missing 4

The average number of ICT staff + SD 6.3+3.73

Table 3: Availability of recommended ePIS functionalities in 44 hospitals

Availability of ePIS’s functionalities for patients’ data in the studied hospitals (N=44)

Functionality Yes No
Patients Demographics 44(100%) 0
Patient disease/problem list 41(93.2%) 3(6.8%)
Patient allergies 4(9.1%) 40(90.9%)
Medication Histories 42(95.5%) 2(4.5%)
Average availability 74.5% 25.5%
Availability of ePIS functionalities for a prescription (N=44)
Functionality Yes No
Drug formulary or standard treatment guideline 0 44(100%)
Support to drug-to-indications linkage 0 44(100%)
Receiving prescription orders at the pharmacy through 0 44(100%)
the use of hospital information system 43(97.7%) 1(2.3%)
Average availability 24.4% 75.6%
Availability of ePIS’s Functionalities for Dispensing and Administration (N=44)
Functionality Yes No
TM] Kinyenje et al. TMJ V 36 No. 3. September 2025
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A support to get recommendations on any medication
order you are about to make.

Support to the linkage between ePIS and Pharmacy
stock to access the drug’s stock status.

Support to check for drugs’ expiration date

Support to print drug labels

A barcode technology for outpatient prescriptions
Medication administration records (MARS)
Barcode-assisted medication administration (BCMA)
systems to verify patient identity and electronically
check dose administration

Smart infusion pumps

Electronic documentation of Medication administration
records

Average availability

43(97.7%)

22(50.0%)

43(97.7%)
0
0
16(36.4%)
0

0
43(97.7%)

42.2%

1(2.3%)

22(50.0%)

1(2.3%)

44(100%)
44(100%)
28(63.6%)
44(100%)

44(100%)
1(2.3%)

57.8%

None of the hospitals had been using the technologies for drug distribution, e.g., robot use,

automated dispensing cabinets, carousel, and manual distribution. All hospitals were

distributing drugs manually. Muhimbili National Hospital (Mloganzila branch) had a pneumatic

tube used to transport laboratory specimens but not medicines.

Usage level of electronic pharmacy information system

The average proportions of respondents who used the available ePIS’s functionalities for

patient data, prescription and dispensing and administration of medications for the high level
was 242 (64.9%), 81 (21.9%) and 176 (47.2%) respectively (Table 4). None of the respondents

used clinical decision support systems (as were also not available to all ePIS).

Table 4: Usage Level of functionalities in electronic pharmacy information system

among hospitals in Dar es Salaam

Usage level of ePIS functionalities required for Patients Data (N=373)

Use of patient’s demographic
Patient disease/ problem list
Use of patient allergies

Use of patient’s medication histories

High
341(91.7%)
298(81.2%)
22(6.0%)
299(80.6 %)

Low
31(8.3%)
69(18.8%)
347(94.0%)
72(19.4%)

TM] Kinyenje et al. TMJ V 36 No. 3. September 2025
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Average usage level 64.9% 35.1%

Usage level of ePIS’s functionalities required for Prescription (N=373)

Receiving prescription orders at the pharmacy
o _ 79(21.9%) 282(78.1%)
through the use of hospital information system

Use of ePIS Functionalities Required for Dispensing and Administration (N=373)

A support to get recommendation on any medication 92(25%) 276(75.0%)
order you are about to make

Support for the linkage between ePIS and Pharmacy 101(27.2%) 271(72.8%)
stock to access the drug’s stock status

Support to check for drugs’ expiration date 152(41.6%) 213(58.4%)
Medication administration records (MARS) 108(29.8%) 254(70.2%)
Electronic documentation of Medication 241(65.3%) 128(34.7%)
administration records

Average usage level 47.22% 52.78%

Predicators for using of Electronic Pharmacy Information System

As presented in Table 5; respondents whose hospitals had adequate number of ICT staff (i.e.
9 and above ICT staff) were more likely to use the system at a high level compared to those
whose hospital had inadequate ICT staff (less than 9) (AOR=2.22[1.33-3.69] p=0.002).
Respondents who received supportive supervision on ePIS were twice likely to use the system
at a high level compared to those who received not (AOR=1.91[1.18-3.15] p=0.009) and
among those receiving the supervision within the last 3 months were four times likely to use
the system compared to those who did beyond 3 months (COR=4.28[1.21-15.1] p=0.024).
Nurses were twice likely to use the system at a high level compared to clinicians (AOR=2.04,
Cl=1.16-3.59, p=0.014) while Pharmacy professionals had 31% decreased likelihood of using
the system compared to clinicians; however, this association was not significant. There was
no significant association between age categories; males were about twice as likely to use the
system as females (AOR=1.65[1.02- 2.66] p=0.040).

There was no significant association between the level of hospitals and use level of ePIS,
nevertheless, respondents from private hospitals were about twice likely to use the system
compared to respondents from public hospitals (AOR=1.77[1.06-2.97] p=0.029). Respondents
with one or more years’ experience in using ePIS were twice likely to use the system at a high
level compared to those using the system for the first year (AOR= 2.35, CI=1.39- 4.00,
p=0.001).

TM] Kinyenje et al. TMJ V 36 No. 3. September 2025
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Table 5: Factors associated with the usage level of ePIS among health workers in

hospitals based in Dar es Salaam, Tanzania

Bivariate analysis

Multivariate analysis

Variable Categories Cor ClI p-value aOR  95%CI p-value
Male 1.94 1.28-2.97 0.002 1.65 1.02-2.66 0.040*
Gender
Female Ref
29-39 0.79 0.48-1.30 0.354 0.94 0.51-1.72 0.839
Age Above 39 0.88 0.51-1.52 0.645 0.71 0.36-1.41 0.328
Below 30 Ref
Level of College 2.15 1.41-3.29 <.001 1.48 0.85-256 0.164
Education
_ _ Ref
University
Professional Nurse 255 1.56-4.18 <.001 204 1.16-3.59 0.014*
role Pharmacy
_ 0.64 0.36-1.12 0.119 0.69 0.37-1.28 0.238
professionals
Clinician Ref
Size of ICT 9 and above 2.37 1.53-3.69 <.001 222 1.33-3.73 0.002*
staff Below 9 Ref
National 0.17 0.08-0.37 <.001 0.88 0.39-2.02 0.776
_ Zonal 1.22 0.66-2.25 0.524 2.04 0.93-447 0.074
Hospital level _
Regional 0.42 0.23-0.76 0.004 0.92 0.26-3.26 0.892
District Ref
Hospital Private 272 1.73-4.29 <.001 1.77 1.06-2.97 0.029*
ownership Public Ref
Experience in  Above 1 year 1.44 0.92-2.27 0.111 235 1.39-4.00 0.001*
using ePIS within 1 year Ref
Training on Yes 1.97 1.27-3.04 0.002 1.31 0.75-2.27 0.345
use of ePIS No Ref
Last time above 1 year 9.00 3.24-25.0 <.001 *x
training on
below 1 year Ref
ePIS
Received Yes 2.12 1.37-3.26 0.001 1.93 1.18-3.15 0.009*
supervision No Ref
Beyond 3
4.28 1.21-15.1 0.024 *k
months
TM] Kinyenje et al. TMJ V 36 No. 3. September 2025
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Last time o
_ Within 3
received Ref
o months
supervision

*Factors whose association were found significant in the final logistic regression model
**\/ariables were not included in the multivariate logistic model due to inadequate observations

Discussion

This was a cross-sectional study that aimed to assess the design, usage level and predictors
of ePIS adoption in hospitals in Dar es Salaam, Tanzania. The design of the ePIS was
assessed across four functional groups: functionalities useful for patient data, prescription
management, dispensing and administration, and clinical decision support.

Our findings show no hospital had ePIS equipped with clinical decision support systems. This
absence means users could not receive alerts for drug-drug interactions or contraindications,
drug-allergy warnings, inappropriate dosage alerts, drug-disease/condition contraindications,
checks for minimum/maximum dosages, support for pediatric dosing, age precautions, or
displays of drug side effects. These are critical issues to consider in system design to reduce
the risk of human error and subsequent medication errors. These functionalities are
recommended in both national and international guidelines (3, 15, 21).

Evidence shows that developing countries are slower to adopt these functionalities compared
to developed ones. For instance, a study from the Islamic Republic of Iran revealed low
adoption rates, with only 11 out of 74 hospitals equipped with decision support systems (25).
In contrast, the adoption rate in U.S. hospitals was 95.6% (26). The low adoption rate in
developing countries is not solely due to financial constraints in hospitals; poor adherence to
national standard treatment guidelines among prescribers is another significant factor, as
evidenced by studies from Tanzania and other developing countries (27-30). Currently, the
use of drug formularies and standard treatment guidelines is not mandatory in Tanzania, which
may partly explain why practitioners neglect adopting and using functionalities that enforce
adherence to these guidelines. Making adherence to standard treatment guidelines mandatory
could increase their adoption and use among prescribers.

The most commonly available functionalities were related to patient data, with approximately
three-quarters of hospitals’ ePIS systems equipped with them. It is not surprising that patient
data management functionalities are the most widely adopted and used, as patient data is
required by hospital management for administrative tasks such as billing, report generation,
and claims submissions to third parties like health insurance companies. Studies from

developing countries suggest that hospitals prioritize adopting and using functionalities that

TM] Kinyenje et al. TMJ V 36 No. 3. September 2025
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address these administrative needs over those supporting clinical decisions (25,31). However,
managing patient information remains crucial.

Only one-quarter of the hospitals had ePIS systems with functionalities that support
prescriptions. However, among the three functionalities in this group, the only one widely
available in all hospitals except one was the ability to receive prescription orders at the
pharmacy through the hospital information system. The other two functionalities—access to
treatment guidelines and linkage to drug indications—were absent in all hospitals’ ePIS
systems.

Nearly half of the hospitals had functionalities for dispensing and administering drugs, which
are essential for delivering medications and medical supplies to patients. Among the nine
functionalities assessed, all hospitals lacked four critical features in their ePIS systems:
barcode technology for outpatient prescriptions, the ability to print drug labels, medication
administration records, and barcode-assisted medication administration (BCMA) systems to
verify patient identity and electronically check dose administration. The absence of these
advanced technologies may be due to high investment costs and operational challenges (32).
Nonetheless, we argue that the investment is worthwhile, as other studies have demonstrated
a significant return on investment (33, 34).

The findings of this study show that users utilized ePIS functionalities in proportion to their
availability. An exception was the low use of the functionality for receiving prescription orders
at the pharmacy through ePIS (Computerized Provider Order Entry - CPOE), despite it being
available in nearly all hospitals. These findings align with those of Mahalli et al., who found
that even though all surveyed hospitals in Eastern Saudi Arabia had CPOE, only half of them
used it (22). Hospitals in Saudi A rabia faced similar challenges in using the system, such as
perceived loss of control over the treatment process by clinicians, lack of integration with other
hospital information systems, poor knowledge of how to use CPOE, and difficulty in using it
(35, 36). For hospitals and clients to fully realize the benefits of hospital information systems,
all service delivery points, such as laboratories, inpatient wards, and specialized clinics, need
to be integrated.

Respondents from hospitals with an adequate number of ICT staff (15) reported higher usage
of ePIS. Adequate staffing is crucial for ensuring continuous system functionality through
timely technical support to users. Similarly, a lack of timely technical assistance was a major
reason for the low use of hospital information systems in neighboring Kenya (37).

On the other hand, the findings suggest that training in systems alone cannot predict the
effective use of ePIS in hospitals. Other studies have found that training is influenced by

factors such as users’ computer literacy and language barriers (38). However, if these factors
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are managed, training in computerized hospital systems can increase user confidence, system
usage, and positive attitudes toward the systems (39, 40).

There is growing evidence of infrequent, inefficient, and ineffective supportive supervision
across health facilities in Tanzania (41-45). Supervision is an effective approach to monitoring
system usage in hospitals, promoting behavior change, increasing job motivation and
satisfaction, and improve performance through on-the-spot technical advice (45, 46). Regular
supervision enables users to overcome minor obstacles independently. It is recommended
that health facilities be supervised at least quarterly (24, 47), which may explain why users
from hospitals with quarterly supervision reported higher system usage. Our findings align with
studies suggesting that improving technical support for hospital information system users
would promote greater usage (48, 49).

Surprisingly, system usage was not related to the hospital’s level but to its ownership. This
may be because all hospitals had a majority of staff at the graduate level. Therefore,
knowledge may not be a barrier to system usage; the difference may be due to the culture and
management practices between private and public hospitals. Being more business and cost-
conscious, private hospitals tend to have more effective system usage management, which
motivates their management teams. Our findings contrast with those from Iran, where the
opposite was true regarding hospital ownership (50). Unlike private hospitals, most public
hospitals in Dar es Salaam had less than five years of experience in implementing and using
ePIS (15). Consequently, many public hospitals may still be in the learning phase, especially
regarding technology and staffing.

Study Limitations

In this study, we were unable to include laboratory and radiology technicians as part of the
participants. We recognize the important role of radiology and laboratory services in the
rational use of medications. However, our focus was on providers using ePIS to perform
medication-related processes (prescribing, transcribing, dispensing, and administering
medication to patients). Our initial assessment revealed that very few hospitals had ePIS in

these departments, which led to the exclusion of this group from the participants.

Conclusion and recommendations

The adoption and, consequently, the use of available ePIS features was low, with a primary
focus on administrative functions such as revenue collection and report generation, while
clinical decision support functionalities were largely overlooked. The study emphasized that
adequate ICT staffing and regular supportive supervision are essential for improving ePIS in

hospitals.
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We recommend strengthening ePIS by aligning it with national and international standards
that support clinical decision-making and error detection. Hospitals should adopt safety
features such as drug label printing, barcode verification, and automated dispensing cabinets,
complemented by regular expert-led supervision. Further studies are needed to examine
factors influencing ePIS adoption and use
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Appendix 1: List of hospitals that participated in the study

Name of the Hospital Level Ownership
1 | Sino Hospital District Private
2 | Kitonka Hospital Region Private
3 | Mikumi Hospital District Private
4 | Lugalo Zonal Referral Hospital Zonal Public
5 | Bochi Hospital Region Private
6 | Mount Ukombozi Hospital District Private
7 | St. Benedict Hospital District Private
8 | Hindu Mandal Hospital Region Public
9 | Kairuki Hospital Region Private
10 | Mwabepande Hospital District Public
11 | Msasani Penisular Hospital District Private
12 | Tabata General Hospital District Private
13 | Burhani Charitable Hospital Region Private
14 | Cardinal Rugambwa Hospital Region Private
15 | Kilwa Road Police Hospital District Public
16 | Temeke Regional Referral Hospital Region Public
17 | Mwananyamala Regional Referral Hospital Region Public
18 | Muhimbili National Hospital- Upanga National Public
19 | Aga Khan Hospital Zonal Private
20 | JPM Hospital District Private
21 | Amana Regional Referral Hospital Region Public
22 | Regency Hospital Zonal Private
23 | Kinondoni Hospital District Private
24 | Salaman Hospital District Private
25 | Marie Stopes Hospital District Private
26 | Lugalo RCH Hospital District Public
27 | Kibangu Hospital District Private
28 | TOHS Hospital Region Private
29 | Muhimbili Orthopaedic Institute - MOI National Public
30 | Ocean Road Cancer Institute - ORCI National Public
31 | Sali International Hospital Region Private
32 | IMTU Hospital District Private
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33 | Rabininsia Memorial Hospital Zonal Private
34 | Mbweni Hospital District Private
35 | CCBRT Hospital Zonal Private
36 | Care Plus Hospital District Private
37 | Masana Hospital Region Private
38 | Ekenywa Hospital District Private
39 | TMJ Hospital Zonal Private
40 | Muhimbili National Hospital - Mloganzila National Public

41 | Moyosafi Hospital District Private
42 | MD MULT Hospital District Private
43 | Jakaya Kikwete Cardiac Institute National Public

44 | Mnazi Mmoja Hospital District Public
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