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Abstract 

Following the declaration of COVID-19 as a global public health threat, disease surveillance activities were crippled in 2020. 

Documenting surveillance improvements of Sidama region in 2021 has to be endorsed to boost the performances. A comparative 

analysis study design of acute flaccid paralysis and measles surveillance data of 2020 and 2021 for Sidama region was used. Two 

years all reports of AFP and suspected measles cases in 2020 and 2021 from Sidama region were used for this study. The 

non-polio AFP rate and stool adequacy rate were used to assess the sensitivity of the AFP surveillance. Whereas the non-measles 

febrile rash rate was used to assess the measles surveillance. A total of 91 AFP cases in 2021 and 44 in 2020 have been detected 

and investigated for polio analysis. All cases were discarded in both years. The stool adequacy rate for 2021 was 90.1%; whereas, 

86.4% in 2020. Annualized non-polio AFP rate was 2.2/100,000 for 2020 and 3.8/100,000 for 2021, which the latter is much 

higher to the minimum expected rate in outbreak areas of 3/100,000. A total of 154 suspected measles cases in 2021 and 111 in 

2020 have been investigated for IGM analysis. In 2020, 64 and 11 in 2021 IGM positive for measles were identified. The 

non-measles febrile rash rate for 2020 was 1.1/100,000; whereas 2.5/100,000 for 2021. There is an improvement in the sensitivity 

of AFP and measles surveillance performance for Sidama region in 2021. Sustaining high quality measles and AFP surveillance 

is suggested to maintain measles and polio free statuses. 
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1. Introduction 

Sidama is one of the 13 regions/regions in Ethiopia; estab-

lished just less than two years ago following residents’ ref-

erendum. The region has an estimated total population of 4.47 

million (2021), which is around 5% of the national population. 

It is divided in to 38 woredas/districts and 626 Kebeles 

(smallest administrative unit). Hawassa city is the seat of the 

region government and the largest city in the area. Sidama is 

one of the most densely populated areas in Ethiopia. 
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There are a total of 708 health facilities in the region; i.e, 

one specialized referral hospital, four general hospitals, thir-

teen primary hospitals and 690 primary health care centers 

(137 health centers and 553 health posts). There are also more 

than 170 private health facilities in the region. 

The backbones of vaccine preventable diseases (VPD), in-

cluding acute flaccid paralysis (AFP) and measles, surveillance 

in the region are Woreda health offices; which are dependent on 

their respective major health facilities; i.e, health centers (HCs) 

and hospitals (Hosps). All HCs and Hosps have a designated 

surveillance officers who should have a basic training on disease 

surveillance, sometimes called integrated diseases surveillance 

and response focal person (IDSR FP). On the other hand, each 

woreda has a public health emergency management focal person 

(PHEM FP), who coordinates all surveillance sites (HCs and 

Hosp) in the respective woredas. Woreda PHEM FPs have a 

surveillance structure, which lists all health facilities (both for 

profit and nonprofit) and community informant sites which the 

community perceive for their health seeking behavior. Hence, all 

suspected diseases of surveillance interest which occurs at any of 

the regular health care system or in one of the community sites, 

including rumors, will be reported to Woreda PHEM FP. Then 

the FP will verify, if it satisfies the case definitions of interest, 

case investigation and specimen collection will be done while 

being reported to provincial level for a routine line-listing for 

further analysis, interpretation and communication for appropri-

ate timely response interventions. 

Following the declaration of COVID 19 as a global public 

health emergency threat, almost all non-emergency essential 

health services have been crippled including disease surveil-

lance activities in the country including Sidama region for 

nearly one year. At which time, the AFP and measles sur-

veillance performances have been drastically dropped. 

However, with better understanding and response of the 

COVID 19 outbreak, new directions and recommendations 

has been released for integrated COVID 19 and essential 

health services, including the routine AFP/measles surveil-

lance activities. Hence, well documented improvements have 

been achieved in Sidama region just within a year following 

this integrated COVID 19/surveillance activity. This im-

provement has to be endorsed to boost the performances that 

accelerates the road to global polio eradication. 

2. Literature Review 

The main source of detecting poliovirus circulation is 

through surveillance of all AFP cases among children aged 

<15 years by testing stool specimens for laboratory confir-

mation of poliovirus. Two important indicators, the non-polio 

AFP (NPAFP) rate and the percentage of stool specimens 

collected within 14 days from AFP patients that are received 

in the lab in good condition, measure the sensitivity and 

quality of polio surveillance; rate is defined as the number of 

NPAFP cases per 100,000 children aged [1]. 

Surveillance for detecting the transmission of poliovirus is 

critical to reach global polio eradication, as high-quality sur-

veillance permits the timely detection of poliovirus transmis-

sion due to wild poliovirus (WPV), vaccine-derived po-

lioviruses (VDPVs), and Sabin-like viruses [2]. 

Worldwide, the number of AFP cases reported from Janu-

ary to September in 2020 has declined by 33% compared to 

the same time period in 2019; from 81,439 to 54,631 [3]. 

On January 30, 2020, the World Health Organization 

(WHO) declared coronavirus disease 2019 (COVID-19) a 

Public Health Emergency of International Concern [4]. On 

March 24, 2020, the Global Polio Eradication Initiative (GPEI) 

suspended all polio supplementary immunization activities 

and recommended the continuation of polio surveillance [5]. 

In April 2020, GPEI developed a revised polio surveillance 

guideline in the context of the COVID-19 pandemic, focusing 

to reduce the risk of transmission of severe acute respiratory 

syndrome – Coronavirus 2 (SARS-CoV-2), to health care 

providers and communities by minimizing personal contacts, 

through hand hygiene and use of personal protectives and 

somehow loosening movement restrictions, while continuing 

essential polio surveillance functions [6]. However, the 

adoption of the new protocol seemed very low as health 

workers at health facility levels got very little training or 

orientation on the revised guideline due to suspension of all 

trainings until the last months of 2020. 

The key objective of measles surveillance is to identify 

areas of measles virus transmission and immunity gaps. This 

will guide effective public health responses to achieve elim-

ination of endemic measles and sustain elimination in 

post-elimination settings [7]. 

3. Objectives of the Study 

3.1. General Objective 

To assess the performances of AFP and measles surveil-

lance indicators of Sidama region during (2020) and after the 

lockdown (2021) by COVID 19. 

3.2. Specific Objectives 

To compare the performances of NP-AFP rate and stool 

adequacy of AFP surveillance key indicators for the years 

2020 and 2021. 

To compare the performances of NMFR of measles sur-

veillance for the years 2020 and 2021. 

To endorse and document the improvements in surveillance 

of AFP and measles for Sidama region. 

4. Methods 

4.1. Study Design 

A comparative analysis study design of AFP and measles 
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surveillance data received from all woredas/districts of Sidama 

region was used to assess the improvements in the AFP/measles 

surveillance performance after the initial outbreak year for the 

same time period of January to December 2020 and 2021. 

The review of weekly AFP and Measles surveillance per-

formance key indicators were used from January to December 

of 2020 and 2020 keeping in mind the initial and post 

COVID19 setting. Key AFP and measles surveillance indi-

cators were used for all cases which had been investigated and 

specimen collected for testing in the measles or polio labor-

atories. This was to compare the sensitivity of the surveillance 

systems during and after normalizing COVID 19 outbreak. 

Confirmed weekly update information from the national Polio 

and measles control data center was processed for the same pe-

riod to understand the performances of key indicators. The an-

nual reported AFP and measles surveillance performances were 

compared for the two years. The differences were subjected to 

statistical tests for ascertaining levels of significance. 

4.2. Study Population 

There are two groups of study populations: 

All case reports of under 15 children who developed sud-

den onset of flaccid paralysis involving any of the extremities 

(AFP) from Sidama region in 2020 and 2021 are one group of 

the study population. 

All case reports of persons of any age with signs and 

symptoms for suspected measles from Sidama region in 2020 

and 2021 are the second group of the study population. 

Note: The study does not involve contacting individual pa-

tients. Only retrospective data, which is available at provincial 

and national levels, has been utilized for analysis. 

Hence, the cumulative AFP and suspected measles cases 

reported at the end of 2020 (31 December 2020), which is 

during the initial lockdown of COVID 19 setting, were 

compared with the cumulative caseloads of suspected measles 

and AFP cases reported at the end of 2021(31 December 

2021), which is after the lockdown of COVID 19 setting, from 

all districts of Sidama region, Ethiopia. 

The World Health Organization (WHO) standard case 

definitions for both AFP and suspected or confirmed measles 

case definitions were used for this study. An AFP case is de-

fined as a child less than 15 years of age with sudden onset of 

floppy paralysis or weakness of any of the limbs, irrespective 

of the causes. Whereas, a suspected measles case is defined as 

any person of any age with fever, maculopapular rash and 

cough or conjunctivitis or coryza (the 3Cs); whereas a con-

firmed measles case is laboratory confirmed case, i.e, a sus-

pected measles case with measles Immunoglobulin M (IgM) 

positive. All AFP cases with, if any, circulating vaccines de-

rived polioviruses and those reported as compatible with polio 

were all included in the study. Those AFP cases classified as 

“Not AFP” were excluded for this study. Besides, those sus-

pected measles cases who were investigated and blood 

specimens collected for laboratory analysis were only in-

cluded in this study. 

4.3. Key Parameters 

The WHO main surveillance indicators were used as pa-

rameters to assess the effects of the COVID-19 pandemic on 

the AFP and measles surveillance systems. The scope of pa-

rameters covered from investigation of the reported AFP and 

suspected measles cases to the release of final laboratory 

results by the national polio lab and/or provincial measles 

laboratories. The non-polio AFP rate (NP-AFP) and stool 

adequacy rate were mainly used to assess the sensitivity of the 

AFP surveillance systems. Whereas, the non-measles febrile 

rash rate (NMFR) was mainly used to assess the sensitivity of 

measles surveillance system. 

The stool adequacy of reported AFP cases was measured by 

the percentage of AFP cases investigated with two stool 

specimens collected within two weeks of onset of weakness or 

paralysis. On the other hand, the NP-AFP rate was measured 

by the number of non-polio AFP cases detected per 100,000 

under 15 population in a certain district or region. In addition, 

the completeness of 60-day follow-up examination was also 

used to assess the percentage of follow-up examinations 

conducted for all inadequate AFP cases within two months of 

onset of paralysis. 

4.4. Data Collection and Analysis 

We retrieved the weekly AFP Epidemiological update of 2020 

and 2021, which is compiled by national polio eradication initi-

ative (nPEI) data control room of WHO Ethiopia, to get the 

line-listing of all AFP cases reported from Sidama region [8, 9]. 

Similarly, data for measles surveillance trend was retrieved from 

Measles and Neonatal Tetanus weekly update_week_52_2020 

and 2021, which is compiled by national measles elimination 

control room, WHO Ethiopia [10, 11]. 

The data obtained from the nPEI (ETHIOPIA) control 

room for AFP and measles surveillance was directly used for 

this analysis. In addition, semi analyzed data for key indica-

tors for both AFP and Measles were directly utilized for this 

study. Both AFP and measles surveillance data for Sidama 

region was filtered for the purpose of this study. Data were 

analyzed manually and presented in tables accordingly on the 

selected thematic areas. 

5. Result 

The descriptive findings of both AFP and suspected mea-

sles cases with blood specimens for both 2020 and 2021 will 

be described below. 

5.1. AFP Cases Descriptive Findings for 2020 

and 2021, Sidama Region 

2020: A cumulative total of 44 AFP cases were reported 
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from Sidama region at the end of 2020 (Table 1), all labora-

tory results were known and categorized. Of which, 27 were 

male and 17 were female; whereas, 23 cases were below 5 

years and 21 cases were 5-15 years. Of the expected 23 dis-

tricts (old number of districts in the region before restructured 

to become 38 districts in 2021) to report at least one AFP case 

during the year from the region, 16 districts reported, which is 

70% of woredas reported at least one AFP case at the end of 

2020. 

Table 1. AFP surveillance performance indicators for 2020 and 2021, Sidama region. 

Year Total cases 
Adequate 

cases 

Stool Adequacy 

rate (%) 

Annualized NPAFP 

rate per 100,000 

Wild/CVDP 

cases 
Overall Performance Status 

2020 44 38 86.4 2.2 0 
High NPAFP and High Stool 

Adequacy rate 

2021 91 87 90.1 3.8 0 
High NPAFP and High Stool 

Adequacy rate 

 

2021: A cumulative total of 91 AFP cases were reported 

from Sidama region at the end of 2021 (Table 1), all labora-

tory results were known and categorized. Of which, 60 were 

male and 31 were female; whereas, 47 cases were below 5 

years and 44 cases were 5-15 years. Of the expected 311 

districts to report at least one AFP case during the year from 

the region, 27 districts reported, which is 87% of woredas 

reported at least one AFP case at the end of 2021. 

5.2. Suspected Measles Cases Descriptive 

Findings for 2020, Sidama Region 

2020: A cumulative total of 111 suspected measles cases 

with blood specimens were reported from Sidama region at 

the end of 2020 (Table 2), all laboratory results were known 

and categorized. Of the expected 34 districts (these are 

woredas identified as densely populated, previous outbreak 

areas and low measles containing vaccine [MCV] coverage) 

to report at least one suspected measles case with blood 

specimen during the year from the region, 17 districts reported, 

which is 50% of woredas reported at least one suspected 

measles case at the end of 2020. 

2021: A cumulative total of 149 suspected measles cases 

with blood specimens were reported from Sidama region at 

the end of 2021 (Table 2), all laboratory results were known 

and categorized. Of the expected 37 districts to report at least 

one suspected measles case with blood specimen during the 

year from the region, 18 districts reported, which is nearly 50% 

of woredas reported at least one suspected measles case at the 

end of 2021. 

Table 2. Measles surveillance performance indicators for 2020 & 2021, Sidama region. 

Year 
Total cases with 

blood specimen 

Adequate 

cases 

Adequacy 

rate (%) 

Annualized NMFR 

rate per 100,000 

Measles 

IGM + 

Measles detec-

tion rate 

Incidence rate 

per 100,000 

2020 111 108 97.3 1.1 64 2.8 17 

2021 149 148 99.3 2.5 7 2.7 2 

 

5.3. Key Performance Indicators for AFP 

Surveillance, Comparing 2020 with 2021 

In 2020, a total of 44 AFP cases had been detected, inves-

tigated and specimens were collected for polio analysis. All 

cases were discarded and no wild or vaccine derived polio 

viruses were identified. The number of adequate cases were 

38, which gave us a stool adequacy rate of 86.4%. The 

NP-AFP rate for the year was 2.2/100,000, which was to the 

global standard, but less than the minimum rate expected in 

outbreak areas, 3/100,000. However, the regions’ overall 

performance was high NP-AFP rate and high stool adequacy. 

In 2021, a total of 91 AFP cases have been detected, in-

vestigated and specimens were collected for polio analysis. 

All cases were discarded and no wild or vaccine derived polio 

viruses were identified. The number of adequate cases were 

82, which gave us a stool adequacy rate of 90.1%. Annualized 
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NP-AFP rate was 3.8/100,000, which was much higher to the 

global standard and above the minimum rate expected in 

outbreak areas, 3/100,000. Hence, the regions’ overall per-

formance was high annualized NP-AFP rate and high stool 

adequacy. 

5.4. Key Performance Indicators for Measles 

Surveillance, Comparing 2020 with 2021 

In 2020, a total of 111 suspected measles cases with blood 

specimens had been reported, investigated and specimens 

were collected for measles and rubella analysis. A total of 64 

confirmed IGM positive for measles cases were detected and 

four rubella IGM positive cases identified. The proportion of 

IGM positive for measles and rubella, was 57.7% and 9.1%, 

respectively. The remaining 44 cases were discarded; i.e, 

became negative for any of the antigens. Two confirmed 

measles cases were epidemiologically linked to previous 

outbreaks in the region and three measles compatible cases 

categorized. The incidence rate for the year was 17/100,000, 

which means insensitive to detect all outbreaks in the region. 

Besides, adequacy rate was 97.3% and overall measles de-

tection rate for the region was 2.8%. The NMFR rate for the 

year was 1.1/100,000, which was below the standard of sen-

sitive measles surveillance system. 

In 2021, a total of 154 suspected measles cases with blood 

specimens have been reported, investigated and specimens 

were collected for measles and rubella analysis. A total of 11 

confirmed IGM positive for measles cases were detected and 

7 rubella IGM positive cases identified. The proportion of 

IGM positive for measles and rubella, was 7% and 5.1%, 

respectively. The remaining 137 cases were discarded; i.e, 

became negative for any of the antigens. No measles cases 

were epidemiologically linked to any of previous outbreaks in 

the area and one measles compatible case was categorized. 

The incidence rate for the year was 2/100,000, which means 

very sensitive to detect most outbreaks in the region. Besides, 

adequacy rate was 99.3% and overall measles detection rate 

for the region was 2.7%. The NMFR rate for the year was 

2.5/100,000, which is above the minimum standard of sensi-

tive measles surveillance system. 

Males were more likely to have AFP in both 2020 and 2021; 

61.4% and 66%, respectively. AFP cases reported below five 

years and between 5-14 age groups in both 2020 and 2021 

were at almost equal proportion. 

Regarding, limb paralysis, in 2020, 11 (25%) AFP cases 

involved at least one of the upper limb; whereas, 41 (93%) of 

the reported AFP cases involved at least one of the lower limb 

of the total 44 AFP cases for the year. Similarly, in 2021, only 

31 (34%) AFP cases involved at least one of the upper limb 

and 85 (93.4%) cases involved at least one of the lower limbs 

of the total 91 AFP cases reported during the year. Besides, 17 

(39%) in 2020 and 19 (21%) of the reported AFP cases de-

veloped quadriplegic. 

The non-polio enterovirus isolation rate for both 2020 and 

2021 was above 10%; i.e, 11% for 2020 and 10% for 2021. 

Concerning reporting period of AFP cases, a monthly var-

iation was observed being highest in April 2020 (10 cases) 

and no cases in September 2020. On the other hand, the 

highest number of AFP cases reported in 2021 was in No-

vember (16 cases), this was mainly because of enhanced 

surveillance conducted during nOPV2 house-to-house sup-

plementary immunization campaign, and the lowest with no 

case was in January 2021, which has no any known explana-

tion. But overall, majority (64%) of AFP cases in 2020 were 

reported during the first half of the year; whereas, around 55% 

of AFP cases in 2021 were reported during the second half of 

the year (July-December). 

6. Discussion 

An increased in the number of reported AFP cases in 2021 

was clearly indicated and attributed to the loosening of 

lockdown due to COVID 19 pandemic, at which time, 

measures such as active case search, surveillance training, 

capacity building of health facilities with specimen collection 

materials, facilitation of specimen collection, packaging and 

transportation to laboratory, use of personal protective mate-

rials during investigation and specimen collection, resuming 

clinician sensitization and laboratories started receiving 

specimens. Besides, with better response lessons, directions 

and recommendations from the global health regulators [12], 

integrated COVID 19 and routine surveillance activities has 

resulted in marked improvements in all performance indica-

tors of both AFP and measles surveillance in 2021. In addition, 

the WHO interim guidelines of continuation of the immun-

ization services and diseases surveillance was implemented 

by countries [13, 14]. On the other hand, the decrease in the 

number of AFP cases in 2020 is mainly attributed to 

COVID-19 epidemiology and associated restrictions on 

movement of polio staff members, diversion of resources 

from polio to the COVID-19 response, or the emergence and 

spread of type 2 circulating vaccine derived–poliovirus out-

breaks [15]. 

The NPAFP rate for 2021 has improved significantly to 

3.8/100,000 in 2021 compared with 2.2/100,000, an im-

provement of 73%, which shows the surveillance became 

very sensitive and might not miss any polio outbreaks in the 

region. Both the number of AFP cases detected and eventually 

the NPAFP for the preceding year (during the lock down had 

been low). 

The finding in 2021 (3.8/100,000) meets the surveillance 

indicator standard in outbreak setting; i.e., ≥ 3 NPAFP rate 

[16]. According to the Polio weekly, Ethiopia, Week 51, 2021 

update, there were 6 vaccine derived polio virus type 2 

(VDPV2), 12 cases of c-VDPV2 and 1 environmental 

cVDPv2 in Ethiopia including at two bordering regions, 

Oromya and Southern Nations and Nationalities Peoples 

Region (SNNPR) to Sidama [17]. A report by MMWR, during 

January 2020–June 2021, there were 38 cVDPV2 emergences 
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in active transmission in 34 countries; 28 (82%) of these 

countries are in Africa including Ethiopia [18]. 

Studies show that interruptions to poliovirus surveillance 

might have negative consequences on detection of poliovirus 

circulation and hence continued analysis of AFP reporting 

trends is necessary to better understand the long-term impact 

to the eradication initiative [3]. This decline has been indi-

cated as well in other studies in East and Southern African 

countries sub-region for March to December 2020 compared 

to the same period in 2019 [19]. The improvement in case 

detection in 2021 can also be attributed to the deployment of 

polio consultants for the region by global polio eradication 

initiative partners, strengthening capacity of local surveillance 

staffs through training and supportive supervision. 

Besides, the stool adequacy rate has improved slightly from 

86.4% to 90%, showing a 4.2% improvement. This progress is 

also attributed similarly to the NPAFP rate improvement ex-

plained above. 

In both 2020 and 2021, males were more likely affected by 

AFP than females, with significant proportion of around 64% 

in 2021. This finding is consistent with similar studies in 

Nigeria, Ghana, Iran, Italy and India in which higher fre-

quency of AFP was observed among boys than girls [20-22]. 

Male majority in the incidence of symptomatic infectious 

diseases in children may be due to reduced immunity, effect of 

sex hormones, genetic influence or exposure connected rea-

sons, which clearly need further study. 

Quite majority (93%), if not all, of the AFP cases developed 

lower limb (s) paralysis in both 2020 and 2021. This finding is 

similar to the study finding in East and Southern African 

countries from 2012 – 2019 [23]. 

The non-polio enterovirus isolation rate for both 2020 and 

2021 was above 10%, indicating the quality of specimen 

collection, packaging and transportation seem satisfactory. 

This finding is better than a 4% isolated non polio entero virus 

(NPEV) found in a study in Palestine [24]. 

The NMFR rate indicates the sensitivity of the surveillance 

in detecting suspected measles cases in an area, and the 

minimum surveillance target is 2/100,000 population [25]. In 

this study, a total of 154 suspected measles cases with blood 

specimens were reported in 2021; whereas, in 2020, 111 cases 

with specimens had been reported; showing an increase in 

case load of almost 1.4-fold. The NMFR rate, which is the 

prime performance indicator for measles surveillance has 

been significantly improved to make the sensitivity of the 

surveillance more indicative of early outbreaks in the region. 

7. Conclusion 

Surveillance performances recorded in 2021 for both mea-

sles elimination and polio eradication strategies should be 

continued to be implemented effectively in the region to 

maintain the current status of polio eradication and measles 

elimination goals in Sidama region. Besides, other neighbor-

ing regions (Oromya, SNNPR and Southwest) ought to buy 

the good experiences of surveillance activities from Sidama 

region so as for a synergistic effect for the whole country. 

Regardless of the global significant reduction in the case 

load of wild poliomyelitis, AFP surveillance continues to be 

the gold standard for detecting cases of poliomyelitis. The 

global wild polio case narrowed down to remain only in two 

endemic countries, Pakistan and Afghanistan. However, there 

is a recent case surge of vaccine derived polio viruses in de-

veloping countries particularly in Africa. The current out-

break of VDPV in Ethiopia urge to strengthen AFP surveil-

lance activities more than ever while implementing other 

concurrent polio eradication strategies. Both the NPAFP rate 

and stool adequacy, the two most important surveillance in-

dicators, are achieved in the region to the best of the national 

figure, which need to be maintained in subsequent years. 

Measles surveillance is in general dependent on investi-

gating all suspected cases with blood specimens to identify 

measles viruses. Hence, the key indicator is NMFR rate. The 

global measles elimination target is to achieve 2/100,000, for 

which the finding in this study for Sidama region is 

2.5/100,000. This indicates the existence of sensitive marker 

to detect any outbreaks in the region, which again needs to be 

maintained. 

Finally, maintaining high quality measles and AFP sur-

veillance together with high immunization coverage in the 

region are mandatory strategies to maintain measles and polio 

free statuses. In addition, sensitive surveillance indicators 

help to identify quickly importation of polio viruses and de-

tect measles cases rapidly and help for early warning and 

response interventions accordingly. 

8. Recommendations 

Sustain polio eradication partners (the US centers for dis-

ease control and prevention [CDC] and WHO) presence in the 

region, who help in capacity building, monitoring, and su-

pervision of surveillance activities. 

Clinician sensitization has to be done regularly at major 

health facilities. 

Establishing community informant structure at all districts 

is an urgent priority. 
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