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Abstract

Introduction: The United States government supported Ugandan government by introducing the
District Health Information Software 2 (DHIS2) in 2012 to improve HIV/AIDS surveillance. Dis-
tricts have yet to fully adopt this relatively new system given a 70.2% reporting completeness
achieved nationally between April-June 2013. Methods: The study examined one dependent
variable of districts’ reporting completeness against four independent variables: 1) Number of
client visits; 2) Number of district health units; 3) Number of NGOs delivering HIV/AIDS services;
and 4) Regional location. The study employed cross-sectional study design which allowed resear-
chers to compare many different variables at the same time. HIV/AIDS program data that were
reported by districts into DHIS2 during the period of April to June 2013 were used to assess for
reporting completeness. Findings: Districts with the lowest number of client visits (under 2500)
achieved the highest mean reporting completeness (81.6%), whereas a range of 2501 - 5000, or
over 5001client visits recorded 72.4% and 51.7% respectively. The higher the number of client
visits is, the lower the reporting completeness is (p < 0.05). Those districts that were receiving
support from only one and two NGO recorded 56.7% and 67.2% respectively. Districts supported
by over three NGOs had the highest (80.6%) mean reporting completeness. NGOs-district support
was statistically associated with reporting completeness (p < 0.05). The number of health units
operated by a district was also significantly associated with reporting completeness (p < 0.05).
The regional location of a district was not associated with reporting completeness (p = 0.674).
Conclusion: The study results led us to recommend targeted future NGO support to districts with
higher patient volume for HIV/AIDS services. Particularly, newly funded NGOs are to be estab-
lished in districts operating over 40 health units. Incomplete reporting undermines identification
of HIV-affected individuals and limits the ability to make evidence-based decisions regarding
HIV/AIDS program planning and service delivery.
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1. Introduction

Uganda has piloted a number of management information systems (MIS) to improve surveillance of HIV/AIDS
during the last 20 years [1]. With support from the United States Agency for International Development
(USAID), District Health Information Software (DHIS2) was introduced and scaled down to all districts in
2012. Introduction of DHIS2 nationally inducted districts into gradual transition from use of traditional paper
medical records to electronic database. The ministry of health, with support from USAID funded HIV/AIDS
projects, provides regular technical supervision to local districts to ensure equitable adaptation of the system.
Enhanced surveillance of HIV/AIDS in Uganda has become increasingly important given a steady increase of
HIV prevalence (6.4% to 7.2% between 2009 and 2013) among the general population [2]. The HIV prevalence
had dropped almost three-folds in the late 1990s, and long before such reductions were achieved elsewhere in
the world. There is a major concern that new HIV infections have been steadily rising, e.g. from approximately
124,000 in 2009 to 128,000 in 2010 and to 145,000 by 2011. In fact, Uganda was in 2010 reported to have the
fourth highest rate of HIV infections among fifty three African countries [3].

The data from sentinel surveillance sites recorded a decline in HIV prevalence from a high of 18% in the early
1990’s to a low of approximately 5.2% in 2004 which made Uganda a global icon in the fight against the epi-
demic. However, the national HIV prevalence in 2011 was reported to be 7.3% and even much higher (8.3%)
among women at [2]. A 2010 baseline of 102,157 new HIV cases was set for a new prevention plan dubbed
2011-2015 National HIV Prevention Strategy (NPS) that set out to reduce new cases to 71,510 by 2015 [4].
Surveillance for NPS targets was aided with the introduction of a District Health Management Information
Software (DHIS2), a web-based database that collected and analysed routine HIV/AIDS program data in
real-time. This initiative was launched in 2012 by the ministry of health with support from the US government.
All local districts hospitals and private health care providers offering HIV/AIDS services were tasked to report
their patient data through the DHIS2 to ensure equitable adaptation of the new technology.

Districts are responsible for entering all of the data into the DHIS2 as soon as they receive the medical forms
from health facilities. Data reporting is carried out through a chain of ecological hierarchy of community health
centers to hospitals, and then up to the district level. However, districts in Uganda have yet to fully adopt DHIS2
as revealed by low reporting completeness associated with medical records for outpatient, inpatient and antenat-
al services during the reporting period between April and June 2013. Researchers in the field of health systems
have dubbed the process of “technological transfer” from developed to developing countries, as often carried out
without taking into account of local contextual and cultural factors such as language, infrastructure, availability
of personnel, appreciation of new health system technologies [5]-[9]. It is imperative that local districts adapt
strongly to the use of DHIS 2 because achieving NSP target requires a functional national MIS that provides
timely, accurate, and complete data on not only accurate numbers of new HIV infections, but also on com-pre-
hensive HIV/AIDS programs like AIDS care and treatment.

2. Methods

We argue that investigating factors such as; number of HIV/AIDS clients served within a district in a particular
reporting period; number of health faculties districts are required to report HIV/AIDS data on; number of US
Government non-governmental organizations (NGOs) present and supporting a district to report HIV/AIDS
program data; and regional location of districts, can provide insight to understanding how local districts are
adapting to reporting of HIV/AIDS program data in DHIS2. The study adopted one dependent variable of re-
porting completeness attained by districts and measured as a continuous variable from zero (0) to one hundred
percent (100%). We used cross-sectional study design which allows researchers to compare many different va-
riables at the same time. HIV/AIDS program data reported during the period of April to June 2013 were used to
assess for statistical analysis. We were aware of the weakness of cross-sectional study design, that they only of-
fer a snapshot of a single moment in time; they do not consider what happens before or after that snapshot is
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taken. For instance, reporting completeness attained by districts nationally could have been far lower before or
will be much higher after the study. Independent factors of: 1) Number of client visits recorded per district dur-
ing the reporting period (April-June 2013); 2) Number of district health units; 3) Number of PEPFAR spell out
NGOs delivering HIV/AIDS services; and 4) Regional location of districts, were assessed against the dependent
variable. The independent factors, with exception of region, were subdivided into ordinal scales to assess for
statistical differences in reporting completeness. Data analysis began with a simple examination of the bivariate
relationships between each of the independent variables with the dependent variable. Hypotheses were tested
using a factorial analysis of variance (ANOVA), followed by post-hoc t-tests using a Bonferronni correction.
The operational definition of the study variables as well as the relevancy for their inclusion is explained as fol-
lows.

2.1. Number of Client Visits

Client visits refers to total number of individuals seeking HIV prevention and treatment services within a partic-
ular district during the months of April-June, 2013. Services range from voluntary counseling and testing
(VCT), educational campaigns, antenatal services (ANC), early infant diagnosis of HIV, safe male circumcision
(SMC) for HIV prevention, prevention of mother-to-child transmission of HIV (PMTCT), and anti-retroviral
therapy (ART) for HIV positive individuals. To measure the impact of client load on reporting completeness
among local districts, the number of client visits was grouped into ordinal of: 1) under 2500; 2) between 2501
and 5000; and 3) over 5001.

2.2. Number of NGOs Present in a District

The United States Government’s Presidential Emergency Plan for AIDS Relief (PEPFAR) is the major funder
for the Uganda’s HIV/AIDS programs. Between 2009 and 2010, the US government contributed 83% and 93%
of the entire donor funding. Data on NGO support is only available on the US supported NGOs. These NGOs
work in all local districts to implement HIV/AIDS programs. They equally support district health facilities to
report their HIV/AIDS program data into the DHIS2. However Districts are disproportionally supported by
PEPFAR NGOs (Implementing Partners-IPs), with some districts supported by over ten NGOs while others by
only one or none. We hypothesize that reporting completeness is lower among those districts receiving less
NGO support than others. Number of health units operated by the districts was also grouped into ordinal scales
of: 1) under 20; 2) between 21 and 40; and 3) over 41.

2.3. Number of Health Units

Districts operate varying numbers of health units, some as few as ten while others over fifty. This disparity in
numbers of health units operated by districts translated into a disparity in reporting workload faced by districts.
This scenario is compounded by a shortage of health workers among districts. We hypothesize that districts op-
erating far more health units than others are at a less disadvantage of reporting completeness of HIV/AIDS pro-
gram data. Number of HIV/AIDS present in a district was equally grouped on an ordinal scale of: 1) only one; 2)
only two; and 3) three and above.

2.4. Region

Uganda’s health sector is managed through regional administrative structures of Central, Eastern, Northern and
Western regions. Each one of these regions differs in terms of infrastructural development. Some regions e.g.
the Central is has a well developed infrastructure like more stable and easily accessible internet, electricity, more
health workers, etc, which could augment smooth adaptability of DHIS2 among districts located within this re-
gion. Districts located in the Northern and some parts of Eastern regions are more underdeveloped, primarily
due to a 20 year civil war that ravaged this region. We hypothesize that a districts regional location will have an
effect on reporting completeness of HIV/AIDS data in the DHIS. Districts' regional location of North, Central,
Eastern and Western remained categorical variables.

3. Results

The factorial analysis of variance (Table 1) tested for the effects of client visits, number of NGOs, number of
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Table 1. Dependent variable: tests of between-subjects effects on reporting completeness.

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 25,719.121° 9 2857.680 17.117 0.000 0.639
Intercept 373,844.644 1 373,844.644 2.239E3 0.000 0.963
Client visits 5056.523 2 2528.261 15.144 0.000 0.258
Number of NGOs 4632.008 2 2316.004 13.872 0.000 0.242
Number of health units 3839.449 2 1919.724 11.499 0.000 0.209
Region 257.352 3 85.784 0.514 0.674 0.017
Error 14,524.728 87 166.951
Total 519,584.400 97
Corrected Total 40,243.849 96

“R squared = 0.639 (adjusted R squared = 0.602).

health units and regions, on reporting completeness.

In the omnibus F-test, we obtained F = 17.117 (p < 0.05) and an effect size of 0.639, indicating one or more
of the independent variables has a significant association with mean reporting completeness. This warranted an
examination of the F-statistics for each independent variable. The omnibus F-statistic = 17.117 and p < 0.05 and
effect size of 0.639.

3.1. Client Visits

There was a downward trend in mean reporting completeness as the number of client visits increased (Figure 1).
Districts with the fewest client visits (under 2500) had the highest mean reporting completeness (81.6%); the
scale ‘between 2501 to 5000, and that of over 5001 attained reporting completeness of 72.4% and 51.7% respec-
tively.

The mean differences in reporting completeness between groupings of number of client visits are reported in
the multiple comparisons in Table 2 above. The first two rows represent groupings of “under 2500 to “between
2501 - 50007, and “over 5001 client visits. The results indicate that client visits has a significant effect on re-
porting completeness with F(15.144) and p < 0.05.

3.2. Number of NGOs

There was an upward trend in mean reporting completeness as the number of NGOs increased (see Figure 2).
Districts that were receiving support from only one compared to those supported by two NGOs attained 56.7%
and 67.2% mean reporting completeness respectively. The districts receiving supported by over three NGOs had
the highest (80.6%) mean reporting completeness.

The number of NGOs also had a significant effect on reporting completeness with F(13.872) and p < 0.05.
Moreover the mean reporting completeness attained by “only one NGO” was 23.912 lower than that of “three+
NGOs” and the difference was statistically significant (p < 0.05) (Table 3).

3.3. Number of Health Units

There was a downward trend in mean reporting completeness as the number of health units increased (Figure
3). Districts with fewest (<20’ health units) had the highest mean reporting completeness (84.5%). We observed
that an increase in a scale for health units from, between 21 and 40, and further to over 41 led to steady reduc-
tion in mean reporting completeness from 74.6% to 54.3%. Notably, districts operating over 41 health units at-
tained lowest mean reporting completeness (54.3%).

The mean differences between groupings of the health units are reported in the multiple comparisons above.
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Figure 1. Mean reporting completeness by client visits.
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Figure 2. Mean reporting completeness by the number of NGOs.
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Figure 3. Mean reporting completeness by the number of health units.

The first two rows represent groupings of “under 20” to “between 21 - 40”, and “over 41” health units. The
mean reporting completeness for the “under 20” health units was 30.216 higher than the “over 41” health units
and the difference was statistically significant (p < 0.05) (Table 4).

3.4. Regions

Across regions, mean reporting completeness appeared to be approximately equal (see Figure 4). Central-
72.4%; Eastern-70.6%; Northern-68.6%; and Western-69.5%. District’s regional location did not have a signifi-
cant effect on reporting with F(0.514) and p = 0.674.
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Table 2. Multiple comparisons for client visits on reporting completeness/bonferroni.

95% Confidence Interval

() Number of client ;) Number of client visits ™" '™ std Brror g,
VST -5 Lower Bound Upper Bound

Between 2501 - 5000 9.253" 3.3614 0.022 1.048 17.459

Under 2500 .
Over 5001+ 29.933 3.0455 0.000 22.499 37.368
Under 2500 -9.253" 3.3614 0.022 -17.459 —1.048

Between 2501 - 5000 .
Over 5001+ 20.680 3.6268 0.000 11.826 29.534
Under 2500 -29.933" 3.0455 0.000 —37.368 —22.499

Over 5001+ .
Between 2501 - 5000 —20.680 3.6268 0.000 —29.534 -11.826

Based on observed means. The error term is Mean Square (Error) = 166.951. "The mean difference is significant at the 0.05 level therefore we reject
the null which assumes equal means.

Table 3. Multiple Comparisons for NGOs on reporting completeness/ Bonferroni.

iz D tsiee 95% Confidence Interval

(I) Number of NGOs  (J) Number of NGOs 1 Std. Error Sig.
(-1 Lower Bound Upper Bound

Only two NGOs -10.459" 3.5166 0.011 —19.044 —-1.875

Only one NGO .
Three+ —23.912 3.1727 0.000 —31.657 —-16.167
Only one NGO 10.459" 3.5166 0.011 1.875 19.044

Only two NGOs .
Three+ —13.453 3.1727 0.000 —21.198 —5.708
Only one NGO 23.912 3.1727 0.000 16.167 31.657

Three+ .
Only two NGOs 13.453 3.1727 0.000 5.708 21.198

Based on observed means. The error term is Mean Square (Error) = 166.951. "The mean difference is significant at the 0.05 level therefore we reject
the null which assumes equal means.

Table 4. Multiple comparisons for health units on reporting completeness/bonferroni.

95% Confidence Interval

(I) Health units (J) Health units Mean Difference (I-J)  Std. Error Sig.
Lower Bound Upper Bound
Between 21 - 40 9.957 3.3104 0.010 1.876 18.038
Under 20 .
Over 41 30.216 3.4260 0.000 21.853 38.580
Under 20 -9.957" 3.3104 0.010 —18.038 -1.876
Between 21 - 40
Over 41 20.259" 3.0561 0.000 12.799 27.720
Continued
Under 20 -30.216" 3.4260 0.000 —38.580 —21.853
Over 41 health units N
Between 21 - 40 —20.259 3.0561 0.000 —27.720 -12.799

Based on observed means. The error term is Mean Square (Error) = 166.951. "The mean difference is significant at the 0.05 level therefore we reject
the null which assumes equal means.

4. Discussion

We found that an increase in client visits was associated with a reduction in mean reporting completeness at-
tained in DHIS2 by districts. This finding was consistent with a related study in South Africa, which noted that
performance of health information systems was poor especially among hospitals that served high volumes of pa-
tients [10]. According to the 2011 Human Resources for Health Audit report, Uganda has a health worker staff-
ing shortage of 42%. This staffing situation might be much worse among districts categorized as hard-to-reach.
Uganda’s hospitals face severe health worker shortages with a low doctor-patient ratio of 1 to 24,725, nurse/
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Figure 4. Mean reporting completeness by the regions.

midwife to patient ratio of 1:11,000 [11].

The shortage of health workers compounded by high volumes of patients undermine the already little capacity
of districts to attain high reporting completeness of HIV/AIDS data into the government’s DHIS2. Regarding
NGO support to districts’ HIV/AIDS programming, districts are disproportionally supported by PEPFAR-
funded NGOs. We hypothesized that reporting completeness would be lower among districts receiving support
from fewer NGO. Indeed we established that the number of HIV/AIDS NGOs present in a district had positive
impact of reporting completeness attained in DHIS2 and this relationship was found to be statistically significant
at F(13.872) and p < 0.05. We found a negative impact on the number of health units operated by district and the
associated reporting completeness. The statistical analysis observed that a consistent increase in the number of
health units operated by districts was associated with a consistent decrease in mean reporting completeness.

To estimate HIV prevalence among the general population, Uganda relies primarily on data from HIV tests of
pregnant women seeking antenatal services. However, reporting completeness of medical records for antenatal
services was a mere 37% between April and June 2013. Moreover, there was a drop from 24% to 34% between
2010 and 2011 in the HIV exposed babies, whose mothers tested HIV positive and were enrolled on antiretro-
viral drugs. Although Uganda’s health sector has been making steady progress in rolling out an electronic medi-
cal records management, an overall 70.3% HIV/AIDS reporting completeness attained by districts nationally
represents a major gap in the countries DHIS2.

5. Conclusion

Although data for this study were extracted from a short reporting period (April-June 2013), the sample was na-
tionally representative. Therefore these study findings can be leveraged to inform evidence-based policies for
improved HIV/AIDS surveillance at all district levels. Ultimately, the reporting completeness will have to be
elevated to 100% in all 132 Uganda’s districts. To be noteworthy is that allocation of PEPFAR implementing
partners (IPs) does not follow any standard criteria for apportioning NGO support among local districts. Some
important findings from this study, e.g. the associated role of client visits, number of HIV/AIDS NGOs present
in a district, number of health units operated by districts, should be targeted with actions plans targeting those
most disadvantaged districts.
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