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Abstract. Increasing access to rapid diagnostic tests for malaria (mRDTs) has raised awareness of the challenges
healthcare workers face in managing non-malarial febrile illnesses (NMFIs). We examined NMFI prevalence, clinical
diagnoses, and prescribing practices in outpatient clinics across different malaria transmission settings in Malawi.
Standardized facility-based malaria surveillance was conducted at three facilities one of every 4 weeks over 2 years.
Information on demographics, presenting symptoms, temperature, clinical diagnosis, and treatment were collected from
outpatients presentingwithmalaria-like symptoms.Of the 25,486 patientswith fever, 69%hadNMFI. Non-malarial febrile
illness prevalence was lower in 5- to 15-year-old patients (55%) than in children < 5 years (72%) and adults > 15 years of
age (77%). The most common clinical diagnoses among febrile patients with negative mRDTs in all age-groups and
settings were respiratory infections (46%), sepsis (29%), gastroenteritis (13%), musculoskeletal pain (9%), and malaria
(5%). Antibiotic prescribing was high in all age-groups and settings. Trimethoprim–sulfamethoxazole (40%) and amox-
icillin (29%) were the most commonly prescribed antibiotics and were used for nearly all clinical diagnoses. In these
settings with minimal access to diagnostic tools, patients with fever and a negative mRDT received a limited number of
clinical diagnoses.Manywere likely tobe inaccurate andwere associatedwith the inappropriate useof the limited rangeof
available antibiotics. Prescription and diagnostic practices for NMFIs in the facilities require research and policy input.
Resource-limited malaria-endemic countries urgently need more point-of-care diagnostic tools and evidence-based
diagnosis and treatment algorithms to provide effective and cost-efficient care.

INTRODUCTION

The WHO guidelines recommend parasitological confir-
mation of all patients suspected of malaria before treatment.1

With widespread usage of malaria rapid diagnostic tests
(mRDTs), there is increasingevidence thatmany febrile illnesses
previously treated presumptively as malaria in endemic areas
are of non-malarial origin.2,3 Health workers experience diffi-
culties evaluating patients with fever when the mRDT is nega-
tive.4 They lack skills and resources such as point-of-care
diagnostics and simple evidence-based management algo-
rithms to facilitate accurate diagnosis and treatment of patients
with non-malarial febrile illnesses (NMFIs).4–8 In the absence of
guidelines, health workers may inaccurately diagnose and treat
patients with NMFIs which might result in poor patient out-
comes and increased healthcare costs.
Although there has been a growing interest in studying

NMFIs in malaria-endemic settings, previous studies have
mainly focused on identifying the etiological agents.9–13 There
is limited information on the distribution patterns of the most
common routine clinical diagnoses and prescription practices
by health workers in patients with NMFIs in malaria-endemic
areas.8,14 In addition, although there is awealth of literature on
the burden and clinical management of fevers in children
younger than 5 years in sub-Saharan Africa from studies and
reviews, only few studies have included older children and
adults.15–18 Recognition of NMFI burden, most common
clinical diagnoses, and prescribing practices in patients with
NMFIs will help prioritize future diagnostics and treatment

algorithms. This evidence may provide information on
healthcare planning, patient care, and evidence-driven allo-
cation of resources such as drugs and diagnostics and help
prioritize health conditions that need further investigation to
better understand local epidemiology of common NMFIs and
their best management and control approaches. Current data
on the most frequent clinical diagnoses may also guide the
process of identifying locally relevant point-of-care diagnostic
tools to improve diagnosis accuracy.
We describe the prevalence, distribution patterns of routine

clinical diagnoses, and prescribing practices in outpatients of
all age-groups with NMFIs in Malawi using data collected
during a facility-based malaria surveillance study conducted
in three geographical settings. We also assessed clinical di-
agnostic distribution patterns with respect to season, loca-
tion, malaria endemicity, age, and healthcare level.

METHODS

Study sites. The study was conducted from January 2012
to December 2013 at Ndirande Health Center in Blantyre city
and at Thyolo and Chikhwawa rural district hospitals, all lo-
cated in southern Malawi. All the three facilities provide free
health services and have a subtropical climate, and rainy and
dry seasons from November to April and May to October,
respectively.19

Ndirande Health Center is located in a moderate stable
malaria transmission area.20 The health center is located in
Blantyre district which is situated in the Shire highland
area with an elevation range of 780–1,612 m above sea level
with an average annual temperature of 21�C and a rainfall
of 1,127 mm.19,21 In 2013, the health center had 104,867
outpatient visits (Ministry of Health, Health Management In-
formation System data).
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Thyolo district hospital is located in a moderate stable
malaria transmission area.20 Thedistrict is situated in theShire
highland area that has an elevation range of 780–1,612 m
above sea level and has an average annual temperature of
22�C and a rainfall of 1,200 mm.19,21 In 2013, the hospital had
141,666 outpatient visits (Ministry of Health, Health Manage-
ment Information System data).
Chikhwawa district hospital is located in an intense stable

malaria transmission area.20 The district is situated in the low-
lying humid areas of theShire River valley, approximately 70m
above sea level, and is divided throughout its length by the
river which is prone to flooding in the rainy season.19 The av-
erage annual temperature and rainfall are 28�C and 770 mm,
respectively.19 In 2013, the hospital had 76,372 outpatient
visits (Ministry of Health, Health Management Information
System data).
Study design. Facility-based malaria surveillance was

conducted at the outpatient department 1 week of every
4 weeks in each of the three health facilities. Study staff
obtained basic patient demographic information and mea-
sured axillary temperature of all patients seeking care in the
waiting area. Study staff only worked in the patient waiting
area before being seen by a clinician and at the patient exit
point where data were collected from the health passport. All
patients were evaluated by government facility clinicians who
determined whether to order a malaria test. In all the facilities,
malaria testing (either mRTD or blood smear) was the only
diagnostic testing available for outpatients on a routine basis.
Data were collected from all patients who had a malaria test
performed. At the time of data entry, the written information
from the patient’s records was transcribed by the study staff
from the health passport into electronic case report forms.
Data collected included axillary temperature, basic de-
mographics, history of fever, malaria test results, final di-
agnoses, prescribed treatment, and disposition. For this
analysis, we included patients with a documented fever or
who reported a history of fever that was recorded in the health
passport, and who were also tested for malaria.
Ethical considerations. The study was reviewed and ap-

proved by the University of Malawi, College of Medicine Re-
search and Ethics Committee, and the Institutional Review
Boards of the Michigan State University and University of
Maryland, Baltimore.
Laboratory tests. Two types of the histidine-rich protein-2

mRDTSDBIOLINEmalaria Ag P.f (Standard Diagnostics, Inc.,
Hagai-dong,Giheung-gu,Yongin-si,Gyeonggi-do,SouthKorea)
or Paracheck malaria Ag Pf (Orchid Biomedical Systems, Goa,
India) were used in all the health facilities in accordance with
national policy. A thick blood film was only prepared and read at
the facility when mRDTs were not available.
Definitions.Feverwasdefinedas a reported history of fever

or an axillary temperature of ³ 37.5�Cmeasured at the time of
presentation. Non-malarial febrile illness was defined as fever
and a negative malaria test. Age categories were defined as
young children (aged < 5 years), school-aged children (aged
5–15 years), and adults (aged > 15 years). Clinical diagnosis
was transcribed from the patient’s records as indicated by the
attending government healthcare worker. Diagnoses were
grouped as follows: 1) respiratory tract infections (RTIs)
included diagnoses of acute respiratory, respiratory tract,
upper respiratory tract, and lower respiratory tract infections
(LRTIs); 2) upper respiratory tract infections (URTIs) included

diagnoses of URTI, cold, common cold, flu, sore throat, and
coryza, with exclusion of otitis media and tonsillitis; 3) LRTIs
included diagnoses of pneumonia, LRTIs, and bronchitis; 4)
soft tissue infection included diagnoses of cellulitis, abscess,
impetigo, and soft tissue infection; 5) gastroenteritis (GE) in-
cluded diagnoses of acute diarrhea, diarrhea, acute GE, and
GE, with exclusion of dysentery, shigellosis, and amebiasis;
and 6) other diseases included diagnoses of cancer, con-
genital abnormalities, diabetes, epilepsy, hypertension, car-
diovascular diseases, and renal failure 7) A malaria diagnosis
was assigned if it was recorded as final diagnosis in the health
passport by the government clinician on the clinic visit day.
Treatment was as recorded in the patient’s records by the
attending government healthcare worker.
Statistical analysis.Datawere analyzed using SAS version

9.4. Frequencies, percentages, and their 95% CIs were used
to describe and analyze categorical data; means, 95% CIs,
median, and interquartile range (IQR) were used for continu-
ous data, as appropriate. In bivariate analyses, The Pearson
chi-square test or Fisher’s exact test was used for categorical
variables. Analysis of variance and Student’s t-test were
used to compare differences across groups, when
reporting means. The Kruskal–Wallis test or Wilcoxon rank
sum testwas used to compare difference across groupswhen
reporting medians. Although antipyretic and analgesic medi-
cations were analyzed, these medications were not included
in the reports because they are not diagnosis-specific. Risk
factors for antibiotic prescribing were evaluated through odds
ratios and logistic regression models including malaria en-
demicity, age, axillary temperature, clinical diagnosis, and
season. To perform model selection, we first screened all
variables that were significant predictors of antibiotic pre-
scribing using bivariate analysis to a significance level of 0.20.
Next, we evaluated combination of these screened variables
and retained in the final model covariates with a P-value of
0.05 or less, or which caused a substantial change in the co-
efficients of other variables in the model. The purpose of the
logistic multivariable model was to evaluate different predic-
tors of antibiotic therapy and not a single exposure variable.

RESULTS

Study population. Of the total 51,446 outpatients enrolled
with malaria-like symptoms, half of the participants (25,486)
had a measured fever or history of fever. Table 1 shows
characteristics of the enrolled outpatients with fever and who
were tested for malaria. Across all malaria transmission set-
tings, a higher proportion of febrile outpatients tested for
malaria were young children and females.
Prevalence of NMFI.Of the 25,486 patients withmeasured

fever or history of fever and who were tested for malaria,
17,580 (69%) met the definition of NMFI (Table 2). The pro-
portion of NMFI was lowest in school-aged children (55%)
compared with both young children (72%) and adults (77%) in
all settings. The proportion of NMFI was significantly higher in
moderate transmission highlands of Ndirande and Thyolo
than that in the intense transmission lowland of Chikhwawa
during the dry season across all sites. Ndirande health center
had a higher proportion of NMFI than rural district hospitals
(81% versus 64%; P £ 0.0001).
Clinical diagnoses among NMFI. Among 17,580 patients

withNMFI, 14,680 (84%) had at least one clinical diagnosis. Of
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those with at least one diagnosis, 13,073 (89%) had a single
diagnosis, 1,570 (11%) had two diagnoses, and < 1% had
more than two diagnoses. The most common clinical di-
agnoses were RTIs (46%), sepsis (29%), GE (12%), muscu-
loskeletal pain (9%), and malaria (5%). Among the RTIs, 54%
were reported as upper RTI and 13% were lower RTI. Other
diagnoses such as urinary tract infection, otitis media or ton-
sillitis, soft tissue infections, anemia, and noncommunicable
diseases were uncommon with a prevalence £ 1% each.
The distribution pattern of common clinical diagnoses was

similar during the rainy and dry seasons but showed some
variation with age, malaria endemicity, and settings (Figure 1).
Respiratory tract infections and sepsis were the most com-
mon diagnoses in all age-groups, study sites, and seasons.
Musculoskeletal pain was frequently diagnosed in school-
aged children and adults, whereas GE was frequently di-
agnosed in young children compared with both school-aged
children and adults. Malaria, despite a negative malaria test,
was occasionally diagnosed among school-aged children
compared with both young children and adults.
Medication prescription patterns. Antibiotics were the

most commonly prescribed medications in all the three sites
among outpatientswithNMFIwho received treatment, 13,581
of 17,322 (78%). Antibiotic prescribing was high in all age-
groups but decreased with increasing age, with a prevalence

of 83%, 78%, and 68% in the young children, school-aged
children, and adults, respectively (P £ 0.0001).
Among outpatients with NMFI with a single diagnosis of

URTI, LRTI, and sepsis, almost all were prescribed antibiotics,
in almost all cases (95–99%), and these proportions were
similar in the three sites. Also, antibiotics were prescribed to
patients with single diagnoses ofmalaria andmusculoskeletal
pain in 16% and 12% of cases, respectively. Cotrimoxazole
(40%) and amoxicillin (29%) were the most commonly pre-
scribed antibiotics. For patients with a single URTI diagnosis,
50%and38%were prescribed cotrimoxazole and amoxicillin,
respectively. These two drugs were prescribed for nearly all
diagnoses including LRTI, sepsis, musculoskeletal pain, and
malaria (Figure 2). Other antibiotics such as chloramphenicol,
ciprofloxacin, and cephalosporins were rarely prescribed.
PredictorsofantibioticprescribingamongNMFIpatients.

In multivariable analysis, age, malaria endemicity, and clinical
diagnosis were statistically significantly associated with antibi-
otic prescribing practices (Table 3). When all these factors were
simultaneously included in models, the odds of prescribing
antibiotics was significantly higher in children younger than 5
years than those > 15 years (odds ratio [OR] = 1.37; 95% CI =
1.29–1.45). Compared with the urban Ndirande health center,
the odds of prescribing antibiotics was significantly higher in
rural Thyolo district hospital (OR = 1.21; 95% CI = 1.13–1.29)

TABLE 1
Distribution of febrile outpatients tested for malaria with negative malaria tests in southern Malawi*

Characteristic Chikhwawa† Thyolo† Ndirande† All sites

Febrile outpatients tested for malaria† (N = 10,648) (N = 7,957) (N = 6,881) (N = 25,486)

Female, n (%) 5,763 (54) 4,266 (54) 3,649 (53) 13,678 (54)
Age category (years), n (%)‡
< 5 5,823 (55) 4,910 (62) 2,969 (43) 13,694 (54)
5–15 2,796 (26) 1,415 (18) 1,787 (26) 5,998 (24)
> 15 1,973 (19) 1,617 (20) 2,106 (31) 5,696 (22)
Median age, years (IQR) 4.0 (1.5–11.0) 3.0 (1.3–11.0) 6.0 (2.0–20.0) 4.0 (1.5–13.0)
Dry season, n (%) 5,427 (51) 3,374 (42) 3,474 (50) 12,275 (48)
* Those with a history of fever or temperature ³ 37.5�C.
†Malaria endemicity: Chikhwawa = rural lowland with intense stable transmission; Thyolo = rural highland with moderate stable transmission; Ndirande = urban highland with moderate stable

transmission.
‡Total for the categories may not add to N due to missing values.

TABLE 2
Prevalence of NMFI among outpatients by characteristics and site

Chikhwawa* Thyolo* Ndirande* All sites

N = 10,648 n (% with NMFI) N = 7,957 n (% with NMFI) N = 6,881 n (% with NMFI) N = 25,486 n (% with NMFI)

Overall proportion with NMFI 5,737 (54) 6,245 (78) 5,598 (81) 17,580 (69)
Gender†
Female 3,194 (55) 3,380 (79) 2,996 (82) 9,570 (70)
Male 2,537 (52) 2,857 (78) 2,588 (81) 7,982 (68)
P-value 0.0006 0.08 0.09

Age category (years)†
< 5 3,120 (54) 4,149 (85) 2,552 (86) 9,821 (72)
5–15 1,176 (42) 830 (59) 1,315 (74) 3,321 (55)
> 15 1,409 (71) 1,255 (78) 1,709 (81) 4,373 (77)
P-value £ 0.0001 £ 0.0001 £ 0.0001

Season†
Rainy 2,720 (52) 3,299 (72) 2,630 (77) 8,649 (65)
Dry 3,017 (56) 2,946 (87) 2,968 (85) 8,931 (73)
P-value 0.0003 £ 0.0001 £ 0.0001
NMFI = non-malarial febrile illnesses.
*Malaria endemicity: Chikhwawa = rural lowland with intense stable transmission; Thyolo = rural highland with moderate stable transmission; Ndirande = urban highland with moderate stable

transmission.
†Total for the variable categories may not add to N in each column due to missing values.
‡Non-malaria febrile illness defined as history of fever or temperature ³ 37.5�C and a negative malaria test.
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and lower in rural Chikhwawa district hospital (OR = 0.74; 95%
CI = 0.69–0.78). In analysis including all possible diagnoses a
patient received simultaneously, URTI, GE, LRTI, and sepsis
diagnoses were associated with increased odds of antibiotic
prescription. Season was not a significant predictor of pre-
scribing antibiotics for NMFI.

DISCUSSION

This large facility-based malaria surveillance study con-
ducted in different malaria transmission settings in southern
Malawi demonstrated that the majority of outpatients with
fevers were due to NMFI. The proportion of outpatients with
NMFI was lowest in school age children compared to both
young children and adults in all settings. Respiratory tract in-
fections and sepsiswere themost common clinical diagnoses
among patients with NMFIs in all age groups and settings.
Musculoskeletal painwas frequently diagnosed inboth school
age children and adults while GE was frequently diagnosed in
young children compared to school age children and adults.
The distribution pattern of clinical diagnoses did not vary by
season in this study. Antibiotics were frequently prescribed in
all age groups and settings. Two antibiotics, cotrimoxazole
and amoxicillin, were prescribed for all common conditions
and health workers prescribed antibiotics for conditions such
as musculoskeletal pain and malaria that are not considered
bacterial in origin.

Our assessment of the burden of NMFI according to sea-
son, urban versus rural location, malaria endemicity, level of
health care, and age is more comprehensive than that in
previous studies.14,22 This study found that the burden of
NMFIs was higher in young children and adults than school-
aged children in all settings in the study. Sub-Saharan Africa
including Malawi has the highest mortality rate of children
younger than 5 years in the world, and more than 50% of the
deaths are due to infectious diseases that are preventable
and/or treatable.23 However, community-based treatment
algorithms for young childrenwith fever are often limited to the
diagnosis and treatment of malaria. Furthermore, local in-
vestigations to identify andunderstandcommonand treatable
etiological causes of NMFIs may improve management of
NMFIs and contribute to reducing the high morbidity and
mortality in children younger than 5 years in these settings.
Respiratory tract infections, especially URTIs, were the

most common clinical diagnosis in all age-groups and set-
tings. Studies in children in sub-Saharan Africa have similarly
found RTIs to be the most common cause of acute febrile
illness.10,12–14,24 However, our results also suggest that some
of the clinical diagnoses made by the health workers in pa-
tients with NMFIs were likely inaccurate. Sepsis was di-
agnosed in almost one-third of cases; however, etiological
studies in adults or children in similar settings have shown that
only a very small proportion of outpatient fevers, ranging from
1.3% to 4.2%, are caused by bloodstream infections.9,12,25 A

FIGURE 1. Common clinical diagnoses among outpatients with non-malaria febrile illness (NFMI) in Malawi.*
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review of studies on bloodstream infections in hospitalized
patients who had blood culture taken has reported propor-
tions of only 13.5% in adults and 8.2% in children,26 further
confirming that the observed clinical diagnoses of sepsis even
among the sickest patients are overestimates.
For all clinical diagnoses in our study, healthcare workers

predominantly prescribed two antibiotics, cotrimoxazole and
amoxicillin, and they were often prescribed for diagnoses that
are not associated with bacterial infection. These two antibi-
otics were most frequently available in facility pharmacies.
Health workers in most poor resource settings have frequently
cited limited resources, drug stock-outs, and lack of diagnostic
tests such as blood cultures as a hindrance to optimal patient
management.4,6 In addition, lack of health workers’ knowledge
and skills as well as appropriate management algorithms for
patients with NMFIs could partly explain why patients were
frequently prescribed antibiotics for clinical diagnoses that
most likely did not require antibiotics such as musculoskeletal
pain, URTIs, and GE. Evidence suggests that most URTIs and
GE do not require antibiotic therapy.27–29 This phenomenon
has been observed in other studies, as well.4,14,30–32 With the
increased use of mRDTs to confirm malaria diagnosis, over-
prescription of antimalarial drugs is being replaced by overuse
of antibacterial agents.30,33

In addition to the concern that healthcare providers pre-
scribe antibacterial too frequently, our results also raise the
possibility that the available antibiotics will not cure bacterial
infections. Antifolate resistance is widespread in Malawi.34

Thus, even if someof the clinical diagnoseswere accurate, the

common prescription of trimethoprim–sulfamethoxazole would
not be effective for invasive bacterial infection. Our results
highlight the need of providing not only knowledge and skills
to health workers to reduce overprescription of antibiotics but
also all the required resources including medications and di-
agnostic tools to effectively manage patients with NMFIs.
The major strength of our study is that our large facility-

based surveillance study included all age-groups in the uni-
versal malaria testing era and has reported on current
healthcareworkers’management practices and prevalence of
NMFIs in different seasons and settings.35 The lack of stan-
dardization of clinical diagnoses made by health workers
limited our ability to conclude definitive diagnoses for NMFIs
and could not assess whether antibiotics were appropriate in
any given case. Finally, the presence of the study team at the
facilities could have led to changes in clinical practice at the
facility. However, because our study team was only
abstracting data at the patient exit points, we do not believe
our presence had a significant impact on diagnosis and
treatment practices. Our results suggest that health workers
may provide inaccurate clinical diagnoses and inconsistent
medication prescriptions in patients with NMFIs. Misuse of
antibiotics leading to promotion of antimicrobial resistance is
a concern of global importance in need of urgent attention,
and this includes improving management of NMFIs.3 Imple-
mentations of interventions and programs such as point-of
care diagnostics, management algorithms, and training of
healthcare workers could assist peripheral health workers
make more accurate diagnoses in NMFI patients and provide

FIGURE 2. Common antibiotics prescribed among outpatients with non-malaria febrile illness (NMFI) by clinical diagnosis in southern Malawi.*
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effective and cost-efficient patient care in resource-limited
settings.4,36–38 Point-of-care rapid diagnostic tests such as
for influenza infection or use of biological markers to identify
patients with bloodstream infections could lead to more im-
proved diagnosis and target treatment of NMFIs.38,39 Future
studies to evaluate diagnostic testing and treatment algo-
rithms should assess their impact on patient care, cost, and
the spread of antimicrobial resistance.
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Gastroenteritis 0.40 (0.36–0.4) £ 0.0001 1.68 (1.56–1.83) £ 0.0001
Musculoskeletal pain 0.06 (0.06–0.07) £ 0.0001 0.22 (0.20–0.24) £ 0.0001
Malaria 0.15 (0.13–0.17) £ 0.0001 0.11 (0.10–0.12) £ 0.0001
Lower respiratory tract infection 14.0 (8.8–22.4) £ 0.0001 91.5 (65.7–127.4) £ 0.0001
Sepsis 16.4 (13.5–19.9) £ 0.0001 4.1 (55.4–74.2) £ 0.0001
All other diagnoses 1.97 (1.78–2.19) £ 0.0001 4.6 (4.3–4.9) £ 0.0001

Dry (vs. rainy) season
Dry 1.07 (1.00–1.15) 0.05 0.97 (0.92–1.02) 0.2
OR = odds ratio.
* Defined as a history of fever or temperature ³ 37.5�C and a negative malaria.
†Final model including geographical location, age, clinician diagnosis, and season variableswith aP-value < 0.05 or caused substantial change in the coefficients of other variables in themodel.

Wald P-values and confidence limits are shown for each variable included in the model.
‡Malaria endemicity: Chikhwawa = rural lowland with intense stable transmission; Thyolo = rural highland with moderate stable transmission; Ndirande = urban highland with moderate stable

transmission.
§Not included in the initial multivariable model as it is collinear with the malaria endemicity variable. This variable was highly correlated with the endemicity/study site variable. When both were

added, none was significant. Endemicity variable was left as it added more information to the analysis than “level of health care.”
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