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Abstract: Skin diseases are common worldwide, though prevalence rates in rural areas are
difficult to estimate, and are primarily based on hospital studies rather than community-based
studies. Primary health care providers in rural areas often lack sufficient knowledge about skin
diseases, which contributes to poor skin management and subsequently causes considerable mor-
bidity. This study looked at the performance of first-line health care providers in the management
of common skin disease, using an algorithmic approach with a flowchart with diagnostic steps.
As areference standard, two dermatologists independently validated the diagnoses and treatment
choices made by the providers. The performance of the algorithm was calculated in terms of the
sensitivity, specificity, positive predictive value (PPV), and negative predictive value for each skin
disease of the algorithm. A total of 19 patent medicine vendors and 12 traditional healers from
Kano State in Nigeria diagnosed 4,147 patients with suspected skin symptoms. The most com-
mon skin disease was tinea capitis (59.2%), and it was found predominantly among boys below
15 years of age. Together, patent medicine vendors and traditional healers had 82% of the cases
correctly diagnosed, and in 82% they prescribed the correct treatment. The sensitivities varied
for each skin disease from 94.8% for tinea capitis to 7.1% for contact dermatitis. The specifici-
ties varied between 87.0% and 98.6%. Except for tinea capitis, lower PPVs were found for the
various skin diseases when compared to earlier studies. In spite of the observed low sensitivities
and low PPVs for several diseases, the algorithm seems to offer an improvement in management
of common skin diseases at the peripheral level. With adaptations in training, further refinement
of the algorithm and refresher training, predictive values and sensitivities can be increased.
Keywords: skin disease, community dermatology, diagnostic algorithm, patent medicine
vendor, traditional healer, Nigeria

Introduction

Skin diseases are common and cause considerable morbidity worldwide. Lack of aware-
ness of symptoms among the majority of lay people!? and lack of knowledge about
skin diseases among first- and second-line health care providers have contributed to
underestimations.® Household surveys (including people not seeking treatment) before
2000 report point prevalence rates of 27%—53%,>*° while it was 62%—87%°% after 2000.
This increase may be due to the rising industrialization in developing countries, or dif-
ferent definitions of skin diseases as suggested by Abdel-Hafez et al.® In Sub-Saharan
Africa, population-based studies in primary schools report point prevalence rates of
27% and 74%.%"' Community-based studies by Mah¢ et al'? and Odueko et al* report
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that respectively 11.7% and 9.8% of the patients consulted
primary health centers with skin-related symptoms.

Different patterns of skin diseases exist within and
between African countries due to climatic factors, socio-
economic conditions, hygiene practices, urban or rural
areas, household density, genetics, nutritional status, and the
distribution of infective agents.>*!* Hot, humid climates and
rural areas for example induce fungal, bacterial, and parasitic
skin diseases, while, acne and dermatitis are more common
in urban areas.'*'"” The global epidemiological study of Hay
et al'® demonstrated that the highest prevalence rates per
100,000 population of fungal skin diseases and scabies are
found in the southern Sub-Saharan Africa region and tropi-
cal Latin American region, respectively, whereas the highest
prevalence rates of eczema and acne vulgaris occur in non-
tropical Latin America and western Europe respectively.

The pattern of skin diseases in Nigeria has altered over
time, as a result of changes in socioeconomic conditions and
lifestyle, improved therapies, increased exposure to irritants
(rubber, cosmetics, pesticides, petrochemicals), and increased
migration.?”?! Community-based studies in Nigeria have
reported prevalence rates of skin diseases (or dermatophy-
toses alone) between 10% and 64%.'>2227 The most common
skin condition was fungal infections, especially tinea capitis
among school-age children, especially boys, accounting for
43% of the skin diseases in the community."!3222325 Other
common skin conditions were impetigo,'>** scabies, miliaria,
pyoderma,' and tribal marks.*

Several studies have reported a correlation between skin
manifestations and HIV/AIDS, with skin manifestations in
75%-90% of these cases.?®3! Nigeria has more than 3.2 mil-
lion people living with HIV/AIDS, of whom 12.5% are
children below the age of 15 years.?? Common skin mani-
festations related to HIV/AIDS were pruritic papular erup-
tion and seborrhoeic dermatitis, followed by herpes zoster,
dermatophytosis, candidiasis, molluscum contagiosum,
xeroderma, and drug eruptions.?**** In a setting with a high
HIV prevalence, such skin manifestations are predictors for
the presence, progression, and severity of the HIV infection.
In a study by Ukonu and Eze** in south Nigeria, 55% of all
the patients attending the dermatology clinic were HIV/AIDS
patients and presented with multiple skin diseases.

Skin diseases cause considerable morbidity in developing
countries, and primary health care providers are often not
properly trained to recognize different skin diseases. The
concept of community dermatology, developed by the Tropi-
cal Disease Research Centre in Mexico, focuses on the man-
agement of skin diseases in both rural and urban areas. The

approach emphasizes the control of skin diseases, through
training of health service personnel in the recognition, treat-
ment, and control of common skin diseases; assessing the
impact of skin disease on the patients’ social life; and evalu-
ating interventions. Rare diseases such as leprosy and some
neglected tropical diseases with skin manifestations could
also profit from this concept when integrated.* Two studies
in Kenya and Ethiopia demonstrated that community health
workers are able to recognize and manage common skin
diseases successfully.®*® Mahé et al*’” developed a diagnostic
algorithm to support health workers to recognize skin diseases
at community level in sub-Saharan countries. This algorithm
consists of a flowchart that identifies the most common skin
diseases, such as tinea capitis, pyoderma, scabies, superficial
mycosis, and contact dermatitis, and includes the referral of
suspected leprosy cases.*’

Several types of first-line health providers are present
in rural areas in Nigeria, allowing patients with suspected
skin symptoms to choose between modern and traditional
medicine. Up to 80% of African population consult a tradi-
tional healer (TH) for skin care, for reasons of being more
accessible, cheaper, client centered, and culture appropri-
ate.>*%% In Nigeria, the situation is similar, with more people
consulting THs than patent medical vendors (PMVs). The
nonpharmaceutically qualified PMVs frequently have a
background in health, supply patent medicines to patients,
and provide advice or guidance on the use of drugs or
information about diseases.*” THs rely on their knowledge
of plants, transferred within the ethnic group or within the
family.* Usually PMVs and THs are not trained in managing
common skin diseases.*

This study investigates if such providers in northern
Nigeria can diagnose and manage common skin diseases
in at least 80% of the cases, with a =5% “risk of harm” if
wrongly treated after being trained in using Mahé’s algorithm
(flowchart), modified as a patient record card. The aim was
to learn lessons to refine and expand this approach.

Materials and methods
The flowchart

This pilot study is based on the algorithmic approach to com-
mon skin diseases of Mah¢, with the addition of pityriasis
versicolor (Table 1). A flowchart follows a sequence of diag-
nostic steps, identifying certain objective clinical signs. Each
patient with a suspected skin disease was first assessed for the
presence of pyodermal signs and symptoms (Table 1, I). If
the signs were present, the patient was managed and treated
for pyoderma. If the pyodermal signs were absent, then the
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Table | The diagnostic items and treatment for the common skin diseases

Diagnostic items

Treatment

I. Pyoderma

Il. Scabies

Yellow crusts
Dirty looking sore
Pus

Blister

Itching at =2 sites of the body

Visible lesions on typical sites for scabies
(ie, interdigital spaces of hands, wrists,
axillae, elbows, knees, buttocks, genitalia
in men, breast areole in women, palms
and soles in children aged less than

2 years)

Others in the same household with itch

If there is an abscess: refer

Mild pyoderma: antiseptic treatment (10% polyvidone
iodide or 1/10,000 potassium permanganate) for | week
Severe pyoderma or after failure of local treatment:
erythromycin or amoxicillin (oral) in addition to
antiseptics

If not superinfected: apply 10% benzyl benzoate once
and leave for 24 hours

If superinfected: | week of treatment for pyoderma,
followed by topical benzyl benzoate

lll. Tinea capitis

Visible loss of hair

Scaling

IV. Superficial mycosis Involvement of a skin-fold

Skin lesion with circular shape
V. Pityriasis versicolor

Small (5-10 mm) macules

Fine surface

VI. Suspected leprosy Clear hypopigmented patch

Chronic duration
VII. Contact dermatitis

contact dermatitis
VIII. Does not fit flowchart

Scalp disorder in child aged <15 years

Not complete but partial pigment loss

Scale on the chest, upper back, and neck

Reduced sensation within the patch

Treat and control as recommended for

Skin disease does not fit in the flowchart

Oral griseofulvin for 6 weeks if aged >2 years

Topical miconazole if aged <2 years

Miconazole cream twice daily for 4 weeks

Ketoconazole 200 mg once daily for 5 days, plus
selenium, sulfide shampoo, or ketoconazole 2%
shampoo (expensive) twice weekly if many lesions on
the scalp

Stop any former topical application and apply a basic
neutral ointment

Refer for scalp diseases in adults, chronic disorders, nail
diseases, acne, and tumors

patient was assessed for the presence of scabies signs and
symptoms in the second step (Table 1, II); and so forth in
subsequent steps. A patient remaining undiagnosed at the
final step was considered to have a skin disease that does
not fit in the flow chart and was then referred to the referral
center (Table 1, VIII).

Population study

This prospective pilot study was conducted in two local
government areas (LGAs) Bunkure (rural) and Nassarawa
(urban) in Kano State, northern Nigeria, in 2013-2014.
Sample size calculations were based on the levels of agree-
ment between dermatologists and providers using the diag-
nostic algorithm, as found by Mahé et al.?” Here, the most
important proportion was the “risk of harm”, which was an
acceptable level of 6.3% out of a sample of 1,010 patients.
To demonstrate that 5% of the diagnoses/treatments have a
“risk of harm” (confidence interval, 95%; precision, 1.5%),
a sample of 811 patients was needed (EpiCalc 2000, sample/
precision/single proportion). Taking into account that there

were two distinguishable groups, the PMVs and THs, a
disaggregated analysis of each group was made. Hence, a
two times bigger sample size was required, and a total sample
of 1,622 would be sufficient. After reaching the sample size
of 1,622 patients, it was decided to extend the study and
gather more data. Patients presenting with a skin disease and
attending the first-line health care provider for the first time
were asked to participate in the study. Those who gave verbal
consent were included in the study. Ethical approval had been
obtained from the Kano State health authorities.

The primary and secondary health

care providers and validators

A total of 40 first-line health care providers were approached
to use the adapted Mah¢ algorithm. This study selected
20 PMVs and 20 THs (members of the Traditional Heal-
ers Association) in the two LGAs. These PMVs and THs
participated in a 2-day training, given by two experienced
dermatologists in Kano, for disease recognition and therapy.
They were trained to use the algorithm as a diagnostic tool,
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take pictures of skin diseases, and refer any skin condition
not fitting in the algorithm. To test their diagnostic skills
and assess the effectiveness of the training, two tests were
performed: before the training and directly after the training.
The test consisted of 18 questions, with visuals about diagno-
sis and treatment, using the algorithm as basis. The test results
improved considerably as a result of the training; PMVs
improved from 38% correct answers before the training to
86% correct answers after the training, and THs from 33%
to 83%. An 80% pass mark, ie, when 80% of the questions
were correct, had been set as condition to take part in the
pilot study. A total of 19 PMVs and 12 THs, all males with
the exception of one female PMV, passed the 80% mark and
were included.

Two hospitals were selected to examine the patients who
were referred by the PMVs and THs, ie, the Rano General
Hospital in Bunkure LGA and the Sir Mohammed Sunusi
General Hospital in Nassarawa LGA. Four second-line
service providers, two nurses and two community health
workers, were intensively trained for 6 weeks in the recog-
nition of a variety of skin diseases. Their knowledge and
the impact of the training were also assessed by two tests,
a pretest and a posttest. All the four providers had minimal
background knowledge, with 1% correct at the pretest, but
improved to 35%—56% in the posttest. The test at this level
was up to the standard of medical officers, hence the rather
low results.

Two dermatologists (validators), both having more than
20 years of work experience in two different teaching hos-
pitals in Nigeria, independently validated the diagnoses and
treatment choices made by the PMVs and THs. The opinion of
these dermatologists, though not blind to the initial diagnoses
and treatment, was considered as the reference standard.

Data collection
In practice, the PMVs and THs were asked to fill in the
patients’ particulars, diagnosis, and treatment based on the
algorithm, and to take photos of the affected skin. Patients
with incomplete records or photos of poor quality were
excluded from the study.

The two dermatologists then independently reviewed
the patient records and the photos The validation included
correctness of diagnosis and treatment, correctness of the
decision to refer, and correctness of diagnosis and treatment
at referral level. The judgment of these validators held. In
case of disagreement between the two validators, a third
validator, a dermatologist working in a referral hospital,
made the final decision.

Data analysis

The diagnostic and therapeutic data from the algorithm were
compared with the validated results of the validators in order
to assess the performance of the algorithm as well as the
performance of the providers. The performance of the algo-
rithm was calculated in terms of the sensitivity, specificity,
positive predictive value (PPV), and negative predictive value
(NPV) for each skin disease of the algorithm. Outcomes were
compared to the study of Mahé et al.’” The performance of
each of the providers was also calculated with the abovemen-
tioned statistical tools. Sensitivity is the proportion of true
positives for a specific skin disease diagnosed by the PMVs
and THs as confirmed by the validators.** The PPV indicates
the probability that the diagnosis of the specific skin disease,
determined in accordance with the flowchart, is accurate for
that specific disease. The NPV indicates the probability that
all diagnoses other than the specific disease are accurate for
other diagnoses than the specific disease.* These statistical
analyses were performed in Microsoft Excel 2010.

Two dermatologists reviewed the treatment choices made
by the providers as “correct” or “incorrect”. To measure
the “potential harm” done by making inaccurate treatment
choices by providers, the third validator valued “incorrect”
cases in levels of harmfulness as described by Mahé et al.>’
“No harm” was defined as “topical steroids were indicated,
but not used” and “incorrect treatment, but no harm done”.
“Potential harm” was defined as “lack of essential medica-
tion (in case of pyoderma)” and “harmful treatment (wrong
use of antibiotics)”.

Results

Patients

A total of 5,097 patients with a suspected skin disease
attended the PMVs and THs between October 2011 and
December 2012. Among the 5,097 cases, 4,147 cases had
complete records with high quality photos and gave verbal
consent to participate in the study (Table 2). The remaining
950 cases had incomplete records, unreadable records, miss-
ing photos, or photos with poor quality. All patients other than
those referred received treatment directly after the diagnosis
was set. None of the patients recorded adverse events due
to inaccurate diagnosis or treatment. Almost 70% of the
study population consulted a PMV. There were significantly
more males (3,545) than females (602), with a male:female
ratio of 5.9:1. Of all cases, 75% were below 15 years old,
and 61% consulted an urban health care provider. A large
proportion of the study population (70%) had no or only
primary education.
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Table 2 Sociodemographic characteristics of the study
population
PMV TH Total P-value®
(n=2,855) (n=1,292) number (%)
Sex
F 458 146 602 (14.5) <0.0001
M 2,397 1,146 3,545 (85.5)
Age (years)
04 265 197 462 (11.1) <0.0001
5-14 1,796 846 2,642 (63.7)
15-24 444 119 563 (13.6)
25-34 188 89 277 (6.7)
3544 76 27 103 (2.5)
45-54 35 5 40 (1.0)
55+ 2 6 28 (0.7)
Not known 29 3 32 (0.8)
Area
Rural 675 924 1,599 (38.6) <0.0001
Urban 2,180 368 2,548 (61.4)
Education
None 961 208 1,169 (28.2) <0.0001
Primary 1,036 671 1,707 (41.2)
Secondary 412 95 507 (12.2)
Higher 1,01 28 129 3.1)
Not known 345 290 635 (15.3)
Total 2,855 1,292 4,147

Note: *Pearson chi-square test.
Abbreviations: PMV, patent medicine vendor; TH, traditional healer; M, male;
F, female.

Skin diseases

The main skin diseases found are shown in Table 3. Tinea
capitis was the most common skin disease accounting for
59.2% of all the cases and accounted for 89% of cases in
children below 15 years. Among all males and females,
a higher proportion of 65% compared to 26%, respectively,
had tinea capitis, whereas smaller differences were found

between rural (56%) and urban (61%) providers (ie, PMVs
and THs). The second most common skin disease was contact
dermatitis (7.5%) and other variants of dermatitis, including
atopic dermatitis and seborrheic dermatitis. Females (14%)
showed symptoms more often of contact dermatitis compared
to males (6%). The other skin diseases in the flowchart (eg,
pyoderma, pityriasis versicolor, superficial mycosis, and
scabies) had proportions between 3.0% and 5.7%. In total,
0.4% of cases were referred for suspected leprosy. Rarer
skin diseases found in this study were acne vulgaris, lichen
simplex chronicus, papular urticaria, ecthyma, chicken pox,
vitiligo, and yaws. Although this study did not record HIV
infections, only 0.5% of the cases could be classified as typi-
cal HIV/AIDS-related skin diseases, including molluscum
contagiosum, Kaposi’s sarcoma, and herpes zoster.

Performance of the algorithm:
diagnosis
The performance of the algorithm used by PMVs and THs
was assessed in terms of sensitivity, specificity, PPV, and
NPV (Table 4). The PMVs and THs, respectively, had 81.2%
and 82.0% of the cases correctly diagnosed and/or referred.
Among the 19 PMVs and 12 THs, five PMVs and two THs
performed very well and had more than 90% of the diagnoses
correct, four PMVs and five THs performed well, and had
between 80% and 90% correct diagnoses, whereas ten PMVs
and five THs performed poorly with =80% of the diagnosis
being correct (data not shown).

Overall, THs had higher sensitivities compared to PMVs,
except for pityriasis versicolor (Table 4). Very low sensitivities
were seen for contact dermatitis (5.5%), superficial mycosis

Table 3 The number of skin diseases per provider, sex, type of area, and age group (as validated and corrected by the two validators

and the third reviewer in case of disagreement)

Provider Sex Type of area Age (years) Total (%)
PMV TH M F R U 0-4 5-14 15-24 25-34 35-44 45-54 554+ Nk
Tinea capitis 1,636 820 2,299 157 893 1,563 203 1,987 195 35 9 8 3 16 2,456 (59.2)
Contact 200 112 225 87 140 172 63 124 63 34 17 5 6 312 (7.5)
dermatitis
Pyoderma 169 69 172 66 107 131 69 101 30 20 I | 3 3 238 (5.7)
Pityriasis 165 54 183 36 77 142 8 71 69 22 4 | 219 (5.3)
versicolor
Superficial 128 74 145 57 125 77 36 38 35 8 4 202 (4.9)
mycosis
Scabies 86 37 94 29 46 77 26 22 2 2 4 123 (3.0)
Leprosy 12 4 13 3 8 8 | 5 3 | 16 (0.4)
Does not fit 459 122 414 167 203 378 56 236 139 137 34 18 14 5 581 (14.0)
flowchart
Total 2,855 1,292 3,545 602 1,599 2,548 462 2,642 563 277 103 40 28 32 4,147 (100)
Abbreviations: PMV, patent medicine vendor; TH, traditional healer; M, male; F, female; R, rural; U, urban; Nk, not known.
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Table 4 The performance of the algorithm assessed in terms of sensitivity, specificity, PPV, and NPV of the tested algorithm for each

disease and for PMV and TH separately

Disease PMV TH
Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%)

Tinea capitis 94.7 87.9 91.3 92.6 94.9 85.0 91.6 90.5
Pityriasis versicolor 8l1.8 94.9 49.8 98.8 79.6 97.2 55.1 99.1
Scabies 76.7 97.4 48.2 99.3 89.2 95.5 37.1 99.7
Pyoderma 53.8 98.0 63.2 97.1 60.9 98.0 62.7 97.8
Superficial mycosis 21.9 98.6 424 96.4 41.9 97.6 51.7 96.5
Contact dermatitis 5.5 98.4 204 933 9.8 99.2 55.0 92.1
Leprosy 333 98.3 7.5 99.7 50.0 99.5 22.2 99.8

Abbreviations: PMV, patent medicine vendor; TH, traditional healer; Se, sensitivity; Sp, specificity; PPV, positive predictive value; NPV, negative predictive value.

(21.9%), and leprosy (33.3%) in PMVs, and for contact der-
matitis (9.8%) in THs. Low PPVs, ie, proportion of correct
diagnoses made by the providers, were found in both PMV's
and THs, whereas the NPVs were high. PPVs higher than 50%
(more correct than wrong diagnosis) were only found for tinea
capitis and pyoderma in both providers and pityriasis versi-
color superficial mycosis and contact dermatitis in THs.
Among the 606 referrals, 70% were referred to Sunusi Gen-
eral Hospital, 15% to Rano General Hospital, and 15% to an
unknown referral site. About 60% of the referral cases arrived
and were examined by the second-line health care providers.
The proportion of wrong diagnoses by the second-line health
care providers was small (5% in Rano and 6% in Sunusi).

Performance of the algorithm:

treatment
Table 5 shows the proportions of therapeutic agreement
between the PMVs and THs and the validators. In 82%

Table 5 Level of therapeutic agreement between PMVs/THs and
the validators compared to the study of Mahé et al

Level of therapeutic This study Mahé et al’s

agreement study
PMV TH Total (%) (%)

Complete agreement 2,338 1,064 3,402 (82.0) 669 (66.2)

Topical steroids were 99 46 145 (3.5) 206 (20.4)

indicated, but not used

(no harm done)

Incorrect treatment 367 159 526 (12.7) 60 (5.9)

but no harm done

Lack of essential 5 5 10 (0.2) I (1.1)

medication

Harmful treatment 46 18 64 (1.5) 64 (6.3)

Total 2,855 1,292 4,147 (100) 1,010 (100)

Note: Definition of an algorithm for the management of common skin diseases at
primary health care level in sub-Saharan Africa. Mahé A, et al.” Transactions of the
Royal Society of Tropical Medicine and Hygiene, 2005, adapted and reprinted by
permission of Oxford University Press on behalf of Royal Society of Tropical Medicine
and Hygiene. This image/content is not covered by the terms of the Creative Commons
licence of this publication. For permission to reuse, please contact the rights holder.
Abbreviations: PMV, patent medicine vendor; TH, traditional healer.

of the cases, the validators agreed with the choice of
treatment prescribed by the PMVs and THs. There were no
differences found between PMVs and THs. Only two PMV's
and one TH prescribed the correct treatment in =90%
of their cases (data not shown). The 12.7% of “incorrect
treatment, but no harm done” included cases of pityriasis
versicolor receiving miconazole cream or cases of con-
tact dermatitis receiving ketoconazole tablets for 5 days.
The ten cases (0.2%) that lacked essential treatment were
all cases of pyoderma treated with ketoconazole tablets
instead of antibiotics. Among the 64 cases with the risk of
potential harm, 44 cases received benzylbenzoate, which
may have a toxic effect for an incorrect scabies diagnosis,
and one case with tinea capitis received antibiotics (data
not shown).

Performance of the algorithm

compared with Mahé’s study
Performance of the algorithm is compared with Mahé et al’s’’
study (Tables 5 and 6). Overall, the sensitivities, specificities,
PPVs, and NPVs in our study were lower compared to those
calculated in the study by Mahé et al,*” especially the sensi-
tivities for pyoderma, superficial mycosis, contact dermatitis,
and leprosy (Table 6). This study showed a higher complete
therapeutic agreement (82%) and lower risk of potential harm
(1.7%) compared to Mahé et al’s’” study (66.2% and 7.4%,
respectively [Table 5]).

Discussion

This pilot study is one of the first studies investigating if first-
line health care providers can identify and manage common
skin diseases with an acceptable level of accuracy by using
an algorithmic approach, eg, a flowchart with diagnostic
steps. The providers participated in a 2-day training, given
by experienced dermatologists, in the recognition and treat-
ment of the common skin diseases, including tinea capitis,
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Table 6 The performance of the algorithm in this study assessed in terms of sensitivity, specificity, PPV, and NPV for each disease
compared to the study of Mahé et al

Disease This study Mahé et al’s study

Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%)
Tinea capitis 94.8 87.0 91.4 92.0 98.2 99.5 96.6 99.8
Pityriasis versicolor 81.3 95.6 51.0 98.9 - - - -
Scabies 80.5 96.8 43.8 99.4 79.7-100 96.9-99.5 83.1-96.4 97-100
Pyoderma 55.9 98.0 63.0 97.3 95.7-97.8 96.5-97.9 94.3-96.5 97.5-98.7
Superficial mycosis 29.2 983 46.8 96.4 98.5 94.2 72.5 99.8
Contact dermatitis 7.1 98.6 29.7 92.9 8l1.8 8l1.7 48.8 95.5
Leprosy 375 98.6 9.7 99.8 75-100 97.1-100 25.6-100 99.7-100

Note: Definition of an algorithm for the management of common skin diseases at primary health care level in sub-Saharan Africa. Mahé A, et al.¥” Transactions of the Royal
Society of Tropical Medicine and Hygiene, 2005, adapted and reprinted by permission of Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene.

This image/content is not covered by the terms of the Creative Commons licence of this publication. For permission to reuse, please contact the rights holder.
Abbreviations: Se, sensitivity; Sp, specificity; PPV, positive predictive value; NPV, negative predictive value; —, not tested.

pyoderma, scabies, pityriasis versicolor, superficial mycosis,
contact dermatitis, and referral for leprosy. The outcomes
of this study reflect the pattern of skin diseases within rural
areas in northern Nigeria, the performance of the algorithm
as a diagnostic test, and the effect of a 2-day training on the
performance among PMVs and THs.

A higher proportion of tinea capitis cases was found in
this study; 59.2% of the total cases, compared to the 43% of
cases in previous studies.*?22325 Similar to other studies, the
majority of the tinea capitis cases were among boys below
15 years of age.?>?*447 Mahé et al’s*’ study also revealed a
lower proportion of tinea capitis (11%), but found higher
prevalence rates of pyoderma (37%), contact dermatitis
(18%), scabies (13%), and superficial mycosis (13%) com-
pared to our findings.

This study revealed a male:female ratio of 5.9:1. As sev-
eral other studies have significantly lower ratios of 1.5:1%7:3448
or even 1:1.4,%%7% our ratio is extremely high. There are
different explanations for this. The finding that 59% of all
the cases were tinea capitis, predominantly found among
boys (93%), may increase the ratio as it did in other stud-
ies. 23046 Kao>® acknowledged this finding since he found a
5:1 male:female ratio for Microsporum audouinii-related
tinea capitis. Hausa beliefs prescribe that a married woman
must obtain the permission of the husband before leaving
the house, and many Hausa fathers are reluctant to allow
their daughters to make unescorted journeys for treatment,
particularly if they consider the symptoms nonthreatening
and treatable with homemade herbal treatment.’' It is highly
likely that women with suspected skin problems feel uncom-
fortable to have pictures taken of their symptoms, or they feel
uncomfortable to be examined by a male PMV or TH, or first
need permission from their husbands or fathers. Therefore,
since all the participating PM Vs (with the exception of one)
and THs in this study were men, we very likely missed a

large population of female patients attending the PMVs
and THs.

Various studies observed that the majority of people
with a skin disorder do not seek medical advice, either
because they do not see their symptoms as a problem?® or they
self-medicate.'™* In Nigeria, 65% of people self-medicate
and use a form of herbal remedy.> Since more males in this
study have attended the PMVs and THs, it could be hypoth-
esized that self-medication or herbal remedies were more
successfully used in a higher number of women. The study
of self-medication or herbal practices was beyond the scope
of this study. It will be interesting to investigate if effective
forms of herbal remedies can be added as an alternative
treatment option in the flowchart.

The performance of the PMVs and THs as well as the
performance of the algorithm was assessed by several sta-
tistical measures. The algorithm appeared accurate, with
82% of the cases correctly classified and 82% of the cases
accurately treated. The sensitivities differed between PMV's
and THs, with higher sensitivities found in THs. Further-
more, sensitivities were lower for pyoderma (56%), super-
ficial mycosis (29%), contact dermatitis (8%), and leprosy
(38%) compared to the study of Mahé et al.’’ In contrast,
this study showed lower “risk of potential harm” (1.7%)
compared to that of Mahé et al’” (7.4%). Mahé et al’s¥’
study reveals significant differences in the methodology.
First, their study excluded patients with rare dermatologi-
cal disorders or with obviously different symptoms than
described in the algorithm. In the present study, all patients
with any type of suspected skin irregularities were included,
for example an amputation stump or a scar. These conditions
were categorized as “does not fit flowchart”, increasing
the number in this category and subsequently lowering the
proportions of common skin disease categories. Second,
Mahé et al’s*’ study recruited dermatologists to verify each
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patient in person, to provide a diagnosis and to prescribe
the treatment. In this study, photos of each patient were
shown to two dermatologists for validation. Photos with
poor quality could account for missed or inaccurate leprosy
and contact dermatitis cases. Third, Mahé et al’s’’ study
was conducted in two dermatology clinics, assuming that
the health workers have regular experience in recognizing
skin diseases compared to the PMVs and THs in our study.
Fourth, Mahé et al’s* study and this study have a different
epidemiological profile. It is known that higher prevalence
rates of tinea capitis are found in field studies compared
to hospital studies, because tinea capitis cases are often
not referred to dermatological clinics and are found more
often in rural than urban areas. The high proportion of
tinea capitis cases in this study, therefore, had a negative
impact on proportions of other common skin diseases.
As tinea capitis cases were excluded, this influenced the
performance of PMVs and THs, as the proportion of cases
correctly diagnosed and correctly treated is then 65.5% and
70%, respectively (data not shown).

Low PPVs were found for all common diseases except
tinea capitis. A low PPV indicates that many diagnoses were
false positive and subsequently led to the prescription of
wrong treatment. This, in combination with the low sensi-
tivities that were found, assumes either that the algorithm is
not precise or sensitive enough, or that the PMVs and THs
are not sufficiently trained in differential diagnosis. The low
sensitivity for contact dermatitis is not surprising, since the
label “contact dermatitis” corresponds to all diagnoses other
than pyoderma, scabies, tinea capitis, pityriasis versicolor,
superficial mycosis, or leprosy, according to the algorithm.
This may result in more false positives. The low sensitivity
for leprosy can be associated with inexperience in leprosy
recognition among the PMVs and THs, due to low prevalence
rates.>

PMVs and THs participated in a 2-day training during
which they were trained in disease recognition and therapy
through using the algorithm as a diagnostic tool. Only those
with an 80% pass mark were allowed to participate in the
study, assuming they had sufficient knowledge and practice.
Overall, 82% of the cases were correctly diagnosed by the
PMVs and THs, and 82% of the cases showed complete
therapeutic agreement at the end of the study, which is
similar, although a little higher, compared with results from
the study of Mahé et al.’” Nonetheless, only nine PMVs
and seven THs had more than 80% of the cases correct at
the end of the pilot study. This could imply that the train-
ing was not effective enough for every provider (15 out of

31 providers) in the long-term. Regular training and a small
seminar each year might be more effective® and is likely
to improve their performance. Improving information on
contact dermatitis and leprosy in the training curriculum
may further improve results. The algorithm needs adap-
tation, especially for the last two diagnostic steps. Both
steps in the algorithm suggest the same. If the case is not
characteristic for pyoderma, scabies, tinea capitis, super-
ficial mycosis, pityriasis versicolor, or leprosy, it is then
recommended to treat and control for contact dermatitis.
This option, however, can be skipped by the health care
provider, and the next step in the algorithm will be “skin
disease does not fit the flowchart”, referring the case to
one of the referral centers. Unfamiliar or unrecognizable
diseases could have possibly been entered as contact der-
matitis or as does not fit the flowchart. It is most probable
that this accounts for the number of contact dermatitis false
negatives. To prevent this dilemma for health care providers
in subsequent studies, it is necessary to include symptoms
of contact dermatitis in the algorithm. The health worker
can then make an informed decision as to whether or not
the disease fits the description of contact dermatitis or if it
fits the flowchart eventually. Another improvement for the
algorithm would be to insert pictorial images of signs and
symptoms. This would prompt PMVs’ and THs’ memory
of the presentation of certain diseases, although images
should not be taken as a “gold standard”.

Another limitation was the validity of the reference
standard. Since the two validators were not blind to the
initial diagnosis and treatment choices made by the PMVs
and THs, there was risk for review bias, potentially inflating
the performance of the algorithm. In 10% of all the cases
and in 20% of the non-tinea capitis cases, the validators
disagreed with each other. Although it does not remove the
review bias, it indicates that reviewers take the validation
process seriously. In subsequent studies, the review bias can
be avoided, by not sharing the diagnosis and treatment with
the validators, but ensuring that the diagnosis is made on the
basis of only the photo.

In conclusion, PMVs and THs together can recognize
and manage common skin diseases, with 82% of the cases
correctly diagnosed and 82% correctly treated. Only 1.7% of
the cases had a potentially harmful treatment. In spite of the
observed low sensitivities and low PPVs for several diseases,
the algorithm seems to promise improvement in management
of common skin diseases at the peripheral level. However,
it should be acknowledged that 15 out of 31 providers actu-
ally correctly diagnosed less than 80% of the cases, in what
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may be termed underperformance. Furthermore, excluding
the high prevalence rates of tinea capitis, performance will
be lower. Further studies are needed to investigate the rea-
sons behind differences in performance. The disappointing
sensitivities in superficial mycosis, contact dermatitis, and
leprosy may be avoided by adding these diseases to the train-
ing curriculum and ensuring refresher training.
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