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Abstract 

Background: Health worker shortages remain a significant challenge to delivery of health care 
services globally. Moving tasks, where appropriate, to less specialized health workers is recom-
mended by the World Health Organization as a strategy to address this challenge. However, this 
concept is feared to raise specific quality concerns. This research aimed at assessing the perform-
ance of health workers to correctly prescribe (target) appropriate antimalarial treatment. Meth-
ods: We conducted a cross sectional study at three public health centre IVs in Uganda, with varying 
malaria transmission intensities (Kihihi-low, Kasambya-medium and Nagongera-high). We cate-
gorized prescribers into two groups: specialized prescribers (doctors and clinical officers) and 
less specialized prescribers (nurses and midwives). At each site, 100 records of patients seen be-
tween September and November 2011 and prescribed an antimalarial were retrieved for each 
group of prescribers. Correctness of the antimalarial drug prescribed and dose given were as-
sessed for each group and compared to the 2005 Uganda national malaria treatment guidelines 
which recommend Artemether Lumefantrine (AL) for treatment of uncomplicated malaria and 
Quinine for complicated malaria. Results: Findings of the study showed that specialized health 
workers were more likely to target correctly as compared to the less specialized health workers 
[OR = 1.49 (1.00 - 2.22), p = 0.046]. Appropriateness of dosing was higher among specialized pre-
scribers compared to less specialized prescribers however this was not significant [OR = 1.58  
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(0.77 - 3.25), p = 0.206]. Age of the participants, history of fever, diagnosis of malaria and pre-
scription experience were not associated with correct targeting. Conclusion: This study shows that 
task shifting at the targeting level is not suitable; however, there is inadequate evidence to show 
that this also applies to anti-malarial dosing. Task shifting for the treatment of Malaria in Uganda 
should be investigated further using larger studies if it is to be considered as an option for solving 
the health worker shortages especially in regions with few specialized health workers but high 
malaria burden. 
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1. Background  
Acute health workforce shortages are a significant problem worldwide, with more than a billion people with lit-
tle or no access to health services [1]. Uganda’s health workforce shortages have worsened over the past decade; 
health worker levels are far below the WHO minimum threshold of 2.3 doctors, nurses and midwives per 1000 
people [2]. The situation is even more desperate in rural areas where 80% - 90% of the Uganda population lives, 
relying primarily on health services provided at low level health centres that are mainly managed by nurses.  

Efforts to improve access to health care services have recently expanded to allow less qualified health work-
ers participate in case management, an arrangement commonly known as task shifting [2]. The approach was 
found necessary to allow patients to have better access to health care services. However, it is feared to raise spe-
cific quality concerns including: incorrect diagnosis and treatment and inability to deal with complications, risk 
of decreased quality of patient care particularly if medical judgment and decision making is transferred. 

There is contradicting evidence in the performance of health workers in targeting and dosing antimalarials. 
Ucakacon [3] found that doctors were more likely to conform to malaria treatment guidelines when compared to 
nurses. Only about 1 in 8 of the prescriptions by nurses conformed to the new antimalarial treatment policy. 
Similarly, USAID’s ASSIST project reported that nurses and nursing assistants in Butebo HC IV who were pre-
scribing antimalarials could not confidently rule out malaria in patients that tested negative in the lab [4]. 

Contrarily to this, Zurovac’s study conducted at government health facilities in Kenya found that more spe-
cialised health workers made more errors: both major and minor errors in prescribing antimalarials to patients 
[5]. Another study comparing the performance of higher level health worker cadres to lower cadres found mini-
mal differences in outcomes to patients [6].  

This study was therefore conducted to compare the prescribing and dosing practices of specialised and less 
specialised health workers in three selected health centres in Uganda, as a means to evaluate whether task shift-
ing is a viable option for the treatment of malaria. This study was nested in the Uganda Malaria Surveillance 
Project (UMSP) which collects accurate and timely data on malaria morbidity and mortality.  

2. Methods 
2.1. Study Design and Setting 
This was a facility based cross sectional study conducted over a period of three months from September 2011 to 
November 2011. The study was conducted in three Health centres IVs located in areas with varying malaria 
transmission intensities of low (Kihihi) medium (Kasambya) and high (Nagongera) health centre IVs (Figure 1). 
The health centres studied are under a sentinel site malaria surveillance programme—the Uganda Malaria Sur-
veillance Project (UMSP), established in six public health facilities in Uganda with support from the U.S Presi-
dent’s Malaria Initiative (PMI). They are government run facilities, providing primarily out-patient services to 
the rural masses, with a catchment of about 100,000 people. The health centres receive an average of about 2000 
patients every month, who are mainly managed by clinicians, nurses and midwives. More than 95% of the sus-
pected malaria cases that present to these health centres have a malaria test done mostly by microscopy. Details 
of the sentinel sites have previously been described at length [7] [8]. 
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Figure 1. Map of the districts and health centres where the research was conducted.                          

2.2. Study Procedures 
Individual level data of the selected case records was collected and reviewed. Each out-patient who presented to 
health centre was clerked using standardised case record form completed by a health worker during the patient 
encounter. The data that was collected included: patient demographics, malaria laboratory test results, diagnoses, 
medications prescribed and dispensed, and dosage for each medication. 

A total of 19 health workers were involved in the study; the health workers selected are those who were in-
volved in prescribing antimalarials to patients. Six were clinical officers that were categorised as the specialised 
health workers and 13 health workers (including one nursing officer, one comprehensive nurse, three registered 
nurses, three enrolled nurses, two registered midwives, one dental officer, one nursing assistant and one lab as-
sistant) that were categorised as less specialised health workers. Health facility staff documents were reviewed 
in order to obtain health worker information.  

2.3. Sample Size and Study Variables 
All cases considered in this study were outpatients, with more than 95% of them having a diagnosis of uncom-
plicated malaria. Using Kirkwood’s [9] formulae for determining sample size of proportions, a total of 600 an-
timalarial prescriptions were reviewed to understand the appropriateness of anti-malarial regimen prescribed and 
the dosage given by the health workers. To achieve this, 200 patient charts were systematically randomly se-
lected from each health centre, 100 charts for each category of prescribers. Only patient charts with documented 
age, weight and antimalarial prescription were included in the study. A prescription was considered accurately 
targeted if it had a positive blood smear for malaria and was given the appropriate antimalarial treatment ac-
cording to the national antimalarial treatment guidelines [10]. Similarly, a prescription was considered correctly 
dosed if it was accurately targeted, with correctly documented number of drugs given, frequency and time the 
drugs should be taken as spelt out in the national treatment guidelines [10]. 

2.4. Data Analysis 
Statistical analysis of the data was done using Stata 10. The analysis was done at two levels using mantel 
haeszel methods to estimate the odds ration and 95% CF. In all analysis, a p-value of <0.05 was considered sta-
tistically significant. The first level of analysis assessed the association between health worker qualification and 
the following characteristics; Age, History of fever, correct diagnosis of malaria and correct dosing of antima-
larials. The second level of analysis assessed whether targeting of antimalarials was affected by other factors 
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associated with the health worker apart from the health worker qualification. These factors included; health 
worker category, years of experience, training and gender. 

2.5. Ethical Considerations 
The study was conducted using data collected under the Uganda Malaria Surveillance Project routine surveil-
lance.  

3. Results  
3.1. Health Worker Characteristics 
A total of 19 prescribers were included in the study from the health facilities.. Six were specialized prescribers 
(all clinical officers) and 13 less specialized prescribers (one nursing officer, one comprehensive nurse, three 
registered nurses, three enrolled nurses, two registered midwives, one dental officer, one nursing assistant and 
one lab assistant). Six prescribers were from Kihihi HC (one clinical officer, one nursing officer, one registered 
nurse, one enrolled nurse, one dental officer and one registered midwife). Kasambya HC had six health workers 
(two clinical officers, two enrolled nurses, one registered nurse and one lab assistant). The remaining 7 were 
from Nagongera HC (three clinical officers, one comprehensive nurse, one nursing assistant and one registered 
midwife). Nine prescribers were male (five specialized and four less specialized) and ten were female (one spe-
cialized and nine less specialized). 15 prescribers had more than two years of work experience in prescribing 
and dosing antimalarials. Only four prescribers had less than two years of experience in malaria case manage-
ment, three of whom were less specialized. 

3.2. Prescription/Study Participant Characteristics  
A total of 600 antimalarial prescriptions made by the 19 prescribers were reviewed. From each health centre, 
200 prescriptions were reviewed; 100 for the specialised health workers and 100 for the less specialised health 
workers. This totalled to 300 prescriptions for the specialised health workers and 300 for the less specialised 
health workers. 250 (41.7%) prescriptions belonged to patients ≤5 years of age and 350 (58.3%) prescriptions to 
patients >5 years of age. More than half of the prescriptions belonged to male health workers (n = 369, 61.5%). 
Almost all the patients had their weight recorded (n = 586, 97.7%) 562 (94.5%) patient prescriptions had a labo-
ratory test for malaria done with microscopy. Similarly, 521 (92.5%) patients were examined for history of fever 
(Table 1). 

3.3. Association of Selected Indicators with Health Worker Category 
Age of participants was equally distributed between the specialised and less specialised health workers. Special-
ised health workers were 21% more likely to examine for history of fever, 58% more likely to correctly diagnose 
malaria, and 27% more likely to give the correct dosage. However, all these were not statistically significant as 
seen from Table 2. 

3.4. Health Worker Factors that Affect Correct Targeting 
When health worker factors were considered for correct targeting, we found out that specialized health workers 
were 49% more likely to target correctly as compared to the less specialized health workers, and this was sig-
nificant (OR = 1.49, 95%CI 1.00 - 2.22). We further found that if a health worker was specialized, had more 
than two years of work experience, had received training in malaria case management and was male, they were 
more likely to target antimalarials correctly. However, these results were not significant as seen from Table 3. 

4. Discussion 
This study showed that specialized health workers were significantly more likely to correctly diagnose malaria 
and give the correct antimalarial dose to a patient as compared to the less specialized health workers. When 
health worker factors were considered for correct targeting, still, the specialized health workers were more likely 
to target correctly as compared to the less specialized health workers, although this was not significant, probably  
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Table 1. Distribution of Study participants’ baseline characteristics.                                      

Characteristic 
Study participants N = 600 

Number Percentage 

Site 
Kasambya HC IV 

Kihihi HC IV 
Nagongera HC IV 

 
200 
200 
200 

 
33.33 
33.33 
33.33 

Age category in years 
≤5 
>5 

 
250 
350 

 
41.67 
58.33 

Gender 
Female 
Male 

 
231 
369 

 
38.50 
61.50 

Recorded weight 
Recorded 

Not recorded 

 
586 
14 

 
97.67 
2.33 

History of fever* 
Yes 
No 

 
521 
42 

 
92.54 
7.46 

BS for Malaria# 
BS done 

BS not done 

 
562 
33 

 
94.45 
5.55 

Prescribed anti-malarials 
Coartem 
Quinine 

Artesunate 
Artemether Injection 

Arco 
Coartem and Quinine 

 
514 
76 
4 
1 
1 
4 

 
85.67 
12.67 
0.67 
0.17 
0.17 
0.67 

*37 missing history of fever record; #5 missing BS for Malaria. 
 

Table 2. Association of selected indicators with health worker category.                                   

Indicator 

Health Worker category 
  

Specialized Less specialized 

N (%) N (%) OR (95%CI) p-value 

Age category in years 
≤5 
>5 

 
125 (41.67) 
175 (58.33) 

 
125 (41.67) 
175 (58.33) 

 
 

1.00 (0.72 - 1.38) 

 
 

1.000 

Examined for history of fever 
Yes 
No 

 
260 (93.19) 
19 (6.81) 

 
261 (91.90) 
23 (8.10) 

 
 

1.21 (0.64 - 2.27) 

 
 

0.561 

Correctly diagnosed with malaria 
Yes 
No 

 
285 (95.64) 
13 (4.36) 

 
277 (93.27) 
20 (6.73) 

 
 

1.58 (0.77 - 3.25) 

 
 

0.206 

Correctly written prescription dosages 
Yes 
No 

 
236 (78.67) 
64 (21.33) 

 
223 (74.33) 
77 (25.67) 

 
 

1.27 (0.87 - 1.86) 

 
 

0.211 

 
due to the small sample size of health workers. This could have resulted into selection bias since the same pre-
scribers treated the study participants. If a health worker was specialized, had more than two years of work ex-
perience, had received training in malaria case management and was male, they were more likely to target anti-
malarials correctly.  

The prescription pattern found in this study shows that most specialised health workers were in position to 
correctly prescribe/target antimalarials as compared to the less specialised health workers. These findings concur 
with Ucakacon’s [3] study where doctors and clinical officers in Uganda were more likely to conform to the  
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Table 3. Health worker factors that affect correct targeting.                                             

Indicator 

Targeting 
  

Correct Incorrect 

N (%) N (%) OR (95% CI) p-value 

Health worker category 
Specialized 

Less specialized 

 
246 (52.12) 
226 (47.88) 

 
54 (42.19) 
74 (57.81) 

 
 

1.49 (1.00 - 2.22) 

 
 

0.046 

Years of experience 
≤2 
>2 

 
8 (1.69) 

464 (98.31) 

 
5 (3.91) 

123 (96.09) 

 
 

0.42 (0.14 - 1.32) 

 
 

0.128 

Training in Malaria case management 
No 
Yes 

 
27 (5.72) 

445 (94.28) 

 
10 (7.81) 

118 (92.19) 

 
 

0.72 (0.34 - 1.52) 

 
 

0.383 

Gender of health worker 
Female 
Male 

 
139 (29.45) 
333 (70.55) 

 
47 (36.72) 
81 (63.28) 

 
 

0.72 (0.48 - 1.09) 

 
 

0.115 

 
antimalarial treatment guidelines as compared to the nurses. Zurovac [11] also found that higher level health 
worker cadres had better prescribing practices and Ameme’s [12] study in Ghana found conformity to treatment 
guidelines higher in hospitals than lower health facilities that are mostly staffed with lower cadre health workers. 
Potential explanation for this difference could be that the specialized health workers are formally trained to pre-
scribe whereas the nurses only prescribe due to shortage of clinicians but this is not primarily their role. This 
finding is worrying because majority of the health facilities in Uganda especially the low level facilities are 
managed by less specialised health workers.  

Some studies have however found less specialised health workers with higher odds of correctly prescrib-
ing/targeting antimalarials. Zurovac [5] in Kenya found that nursing aides who were considered less trained 
complied much more closely to treatment guidelines than clinical officers. They were also found better at mak-
ing consultations and following recommended guidelines than medical officers.  

Inspite of the better performance of specialised health workers at prescribing antimalarials as compared to the 
less specialised health workers, the rate of appropriate use of the antimalarials was generally impressive. Major-
ity of the patients with uncomplicated malaria were prescribed an Artemesinin based Combination Therapy 
(ACT), precisely Artemether Lumefantrine (AL), which is the recommended first line therapy for uncomplicated 
malaria in Uganda [10]. This is an encouraging finding given the high burden of malaria in many parts of the 
country and the efficacy of ACTs for uncomplicated malaria [13]-[16]. 

There was no significant difference between specialised and less specialised health workers in dosing antima-
larials. Specialised health workers were 27% more likely to dose appropriately as compared to the less special-
ised health workers with about 25% of the dosages given by less specialised health workers as incorrect. This 
could possibly be that less specialised health workers are not formally trained to prescribe and dose medicines 
especially the nursing aids as it is for the specialised health workers These findings are consistent with the re-
sults of two studies where most of the inappropriate dosing seen among the less specialised health workers hap-
pened in lower age groups. A study done in Tanzania [17] found incorrect dosing of AL among children aged 3 - 
12 years in addition to another study [5] in Kenya which found more appropriate treatment among infants than 
older children.  

Health workers that had more than two years of work experience were more likely to prescribe/target antima-
larials correctly. This is supported by the fact that health workers that have spent more years in practice may 
have learnt through experience the appropriate care for patients,  are more likely to have received training in 
malaria case management and might have had several mentorship opportunities in the course of their practice, 
building confidence in prescribing antimalarials [18]. However, there is one study done in Uganda that was con-
trary to what was found in this study. Ucakacon [3] found that health workers that had been in service for a 
shorter period were more likely to conform to the antimalarial treatment policy as compared to those that had 
been in service longer. This finding could have been due to the time of study conduction when training follow-
ing new guidelines was in its early phases and therefore, there is a possibility that the health workers that had 
been in service longer had not adapted to the new guidelines yet.  
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5. Conclusion 
The findings from this study showed that task shifting at the targeting level is not suitable. However, there is in-
adequate evidence to show that this also applies to dosing. These findings may not be generalised since the 
health facilities considered were few and under a rigorous malaria surveillance project. For task shifting to be 
considered as an option, we therefore recommend larger studies to evaluate its viability especially in areas with 
few specialised health workers but high in malaria. 
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