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Evidence Table 3: Early Life OM and Long-Term Hearing

[The eight components of study quality score are: study cohort clearly defined; subjects assembled at a uniform time point; pathway of subject entry clearly described; complete follow-up achieved; withdrawals/drop-outs described; objective outcomes used; outcome assessment blinded; and extraneous factors adjusted. 1 indicates presence and 0 indicates absence.]

	Record#
Author
Year
	Study Quality
OME Definition
Group(s) and Sample Size
	Time/Place
Subject Characteristics
Inclusion/Exclusion Criteria
	Risk Groups
Predictors
Outcome Measures
	Findings

	147
Sorri
1995
	Prospective Cohort Study

Study Quality Score (0–8):
4 (01001101)

OM diagnosis:
By whom not specified;
How not specified.

OM Groups:
Group 1: No otitis media until 7 years of age (NoOM)
Group 2: Recurrent otitis media (>=4 episodes of OM until the age of two) (RAOM)
Group 3: Secretory otitis media until the age of two (SOM)
N=99 
N1=35
N2=51
N3=13

	Time: Birth cohort 1985–1986 

Place: Health care centers, hospital and private surgeries in Northern Finland
Inclusion:
· Age: Born in Northern Finland between 1985–1986 (examined through age 2 and at 7 years)
· history of OM meticulously controlled up until the age of 2 yrs

Exclusion: 

· middle ear effusion at time of audiometry at age 7 (14 excluded)
· 6 children had meningitis, 1 totally deaf child, 1 w/atresia of the ear canal, 5 lacked cooperation, 5 lacked information after age 2 years
	Age: 
OM history: 0–2 years of life
Outcomes: At age 7 years

Examiner(s): Not specified

OM history: 
OM history groups defined by number of recurrent otitis media or serous otitis media.

Outcomes: 

· Pure tone average, type not specified

· Mean air-conduction (AC) thresholds
	Number and percent children exceeding 20 dB (hearing loss)

NoOM
RAOM
SOM

7/35
28/51
5/13
20%
55%
38%

Pure tone (dB), right ear: mean(SD

NoOM
RAOM
SOM

3.82±3.50
4.88±4.42
6.44±6.27 

Pure tone (dB), left ear: mean(SD

NoOM
RAOM
SOM

3.24±2.21
3.63±2.65
6.54±6.56


	Record#
Author
Year
	Study Quality
OME Definition
Group(s) and Sample Size
	Time/Place
Subject Characteristics
Inclusion/Exclusion Criteria
	Risk Groups
Predictors
Outcome Measures
	Findings

	1255
Fischler
1985
	Retrospective-prospective study

Study Quality Score (0–8):
5 (11001110)

OM Diagnosis:
By medical record review of documented physician’s clinical diagnosis.

OM Groups:
Group 1: HR/REC (HR-High risk status,REC-recurrences of OM attacks after age 2) ~ >=2 attacks by age 2 yr and >=3 attacks after age 2 yr
Group 2: HR/NREC ~ >=2 attacks by age 2 yr and <3 attacks after age 2 yr
Group 3: NHR/NREC ~ <2 attacks by age 2 yr and <3 attacks after age 2 yr
N=167 
N1=33
N2=63
N3=71
	Time: Start date~7/1974 
Place: Four Indian reservations in Arizona
Characteristics:
· 50% had family income under $5000 per year

· 37% had housing below average 

· 13% primarily Apache speaking at home

Inclusion:
· Age: 6–8 years
· healthy Apache Indian children who had been followed since birth
Exclusion: 

· moved during study period
· absent or not tested because of time constraints
· medical reasons (specific conditions not specified)
	Age: 
OM history: 0–2 years of life
Outcomes: At 6–8 years

Examiner(s): 

· Unspecified physicians for diagnosis of otitis media;

· School nurse for hearing tests;

· Pediatrician/otolaryngologist for otoscopic examinations;

· Certified speech pathologists for language testing.

OM history: 
Groups defined by number of OM episodes by age 2 

Outcomes: 
All children received a hearing screen using a recently calibrated pure tone audiometer (dB hearing level American National Standards Institute [ANSI] 1969). Children whose hearing was better than the following thresholds were considered normal:
25 dB at 500 Hz;
20 dB at 1,000 Hz;
20 dB at 2,000 Hz;
25 dB at 4,000 Hz;
25 dB at 6,000 Hz;
Otherwise, abnormal or hearing loss.
	Number and percent of children with hearing loss 



Group 1
   Group 2
 Group 3

OM risk
High
 Moderate
Low


5/33
 4/63
1/71

15%
 2%
 1%



	1373
Gravel
1992
	Prospective Cohort Study

Study Quality Score (0–8):
5 (11001101)

OM Diagnosis:
Pediatric nurse practitioners completed pneumo-otoscopic examinations. 

OM Groups:
Group 1: Otitis positive children – when bilateral OM was detected at 30% or more of the baby’s first year visits. (Also, had poorer auditory sensitivity by click ABR.)
Group 2: Otitis negative children – when middle ear status was rated as normal in both ears during 80% or more of the first year visits.
N=23 
N1=10
N2=13
	Time: not specified
Place: Clinical Research Center for Communicative Disorders (which draws subjects from the LIFE Program of the R.F. Kennedy Center, Albert Einstein College of Med. Bronx, NY

Characteristics:
· low socioeconomic urban neighborhoods based on Hollingshead’s (1975) index

· none had sensorineural hearing loss

Inclusion:
· Age: 4 years (measures taken during first year of life as well)
· all children were enrolled at 40 wks postconceptional age for follow-up through the LIFE Program
· either high-risk infant graduates of a NICU or FT graduates of the well-baby nursery of Jacobi Hospital
· English reported as the primary language spoken
Exclusion:
· neurologically compromised
	Age: 
OM history: 0–1 of life
Outcome: at 4 years of age

Examiner(s): Not specified

OM history:
OM groups were defined by otoscopic histories.

Outcomes:
Pediatric Speech Intelligibility (PSI) sentence (S) items/competing messages (CM) ratio

Pure-tone averages – based on a conventional clinical staircase procedure (descending-ascending).

Thresholds for each ear of all subjects were obtained at octave frequencies from 500 through 4000 Hz (at a minimum) (ANSI, 1969).
	PSI S/CM (dB)


 OM+
 OM–

Mean(SD
 -6.8(2.8
 -9.7(2.6

Pure-tone (dB), right ear


 OM+
 OM–

Mean(SD
 15.8(4.1
14.9(3.2

Pure-tone (dB), left ear


 OM+
 OM–

Mean(SD
.8(4.1
14.6(3.3

	1435
Harsten
1993
	Prospective Cohort Study

Study Quality Score (0–8):
6 (11101110)

OM Diagnosis:
AOM was diagnosed by otomicropscopy, performed by an otolaryngologist and defined as an acute episode of earache in a child, with red bulging eardrum(s) or purulent discharge, occasionally febrile and with signs of upper respiratory tract infection.

OM Groups:
Group 1: Children with recurrent AOM (RAOM defined as at least six episodes of AOM during a 12-month period) during the first 3 years of life
Group 2: Children without any AOM episode during the first 3 years of life
N= 42
N1=13
N2=29
	Time: not specified
Place: University Hospital of Lund, Sweden
Characteristics:
· 45% first-borns

· 71% mother educated at college level

Inclusion:
· Age: Birth cohort 

· monolingual, Swedish children, born at University Hospital of Lund

Exclusion: None
	Age: 
OM history: 0–3 year of life
Outcomes: at 4 and 7 year of age 

Examiner(s):
Otolaryngologist for otomicroscopy, tympanometry, tone-audiograms 

Phoniatrician and clinical linguist for hearing and speech 

OM history: 
Groups defined by number of episodes of AOM during a 12-month period.

Outcomes: 
Tone-audiometry: abnormal defined as >=25 dB threshold at any frequency.

(Tone-audiograms were recorded at frequencies from 125 to 8000 Hz.)
	Tone-audiometry at age 4 


RAOM
 Healthy

Abnormal
 3/26
 4/58
hearing
12%
 7%

Tone-audiometry at age 7


RAOM
 Healthy

Abnormal
 2/24
 3/56
Hearing
8%
 5%

	1623
Kaplan
1973

Same study subjects as 2233 which reported 3–5 year follow-up. This study reported 10-year follow-up.


	Prospective Cohort Study

Study Quality Score (0–8):
5 (11001110)

OM Diagnosis:
A research nurse visited the cohort children 4 times a year during first 2 years and at least 2 times a year for the next 2 years. During each visit, information concerning middle ear abnormality was obtained and medical records of the time between visits were reviewed. Only OM described with otorrhea was used for analysis.

OM Groups:
Group 1: age of onset of first otorrhea at 0–1 year of age

Group 2: age of onset of first otorrhea at age 2–10 years

Group 3: no history of otorrhea
N=489 
N1=291
N2=83
N3=115
	Time: Birth cohort (10/1960–12/1962); follow-up conducted between 9/1969–7/1971
Place: 28 Eskimo villages located in the Yukon and Kuskokwim River Delta areas of Southwestern Alaska

Characteristics:
Not described.

Inclusion:
· Age: Birth Cohort born between 10/1960–12/1962 and followed up between 9/1969–7/1971
· born in 25 villages w/in Alaska specified under place and/or residing in 3 additional villages at follow-up
Exclusion: 

· Children with pure sensory hearing loss were excluded from analysis
	Age:
OM history: 0–1 year of life
Outcome: at 10 years of age

Examiner(s):
Experienced audiologist for air and bone conduction measurements

Two psychologists administered speech and intelligence testing

OM history: 
Groups based on onset of first episode of otorrhea during 0–1 year; during 2–10 years or no history. 

Outcomes: 
Air and bone conduction measurements were made using a portable audiometer recently calibrated to the ISO 1964 standard. All children were tested at frequencies of 250, 500, 1000, 2000, 4000, and 8000 Hz to evaluate air conduction and at frequencies of 500, 1000, 2000, and 4000 Hz to evaluate bone conduction.

· Normal hearing: 0 to –25 dB;

· Normal hearing with a conductive component: 0 to –25 dB with a 15 dB air-bone gap;

· Hearing loss: –26 dB or greater.

(Children with pure sensory hearing loss were excluded from analysis.)
	Hearing Loss at 10 years of age


 Group 1
Group 2
Group 3
1st om at
 0–1y
2–12y
noOM

Conductive hearing loss (air-bone gap)

 42/162
8/45
17/76

28%
 18%
22%

Hearing loss at 26+dB

 32/162
5/45
 6/76

 20%
11%
 8%

	2233
Reed
1967

Same study population as 1623. This article reported findings at 3–5 years. Article 1623 reported findings at 10 years of age.
	Prospective Cohort Study

Study Quality Score (0–8):
4 (11000101)

OM Diagnosis:
A research nurse visited the cohort children 4 times a year during first 2 years and at least 2 times a year for the next 2 years. During each visit, information concerning middle ear abnormality was obtained and medical records of the time between visits were reviewed. Only OM described with otorrhea was used for analysis.

OM Groups:
Defined by frequency of otorrhea episodes during first 2 years of life.

Group 1: None
Group 2: <1 episode per year
Group 3: 1 or more episode per year

N=378 
N1=198
N2=180
	Time: Two birth cohorts (born between 10/1960–12/1962); follow-up conducted between Sept.-Dec.,1965
Place: Testing conducted in schoolhouses or in a community building in 24 of the original 27 Eskimo villages located in the Yukon and Kuskokwim River Delta areas of SW Alaska where the cohort was born
Characteristics:
Not described.

Inclusion:
· Age: Follow-up from birth to 4 years (0–47 months)
· Born in one of 27 Eskimo villages between 10/1960–12/1962 and available for testing at follow-up
· audiometric tests completed
Exclusion: 

· Children with pure sensory hearing loss was excluded from analysis
	Age:
OM history: first 2 years of life
Outcome: at 3–5 years of age

Examiners:
Audiologist 

OM history: 
Groups defined by frequency of otorrhea episodes during first 2 years of life: none, <1 per year of risk, and 1+ per year of risk

Outcomes: 
Air and bone conduction measurements were made using the Zenith ZA-100-T Diagnostic Portable Audiometer, calibrated to the ISO 1964 standards.

Children were classified according to averages of pure tone air hearing thresholds at 500, 1000, and 2000 CPS:

· normal: 0 to 25 dB 

· mild impairment: 26 to 40 dB

· moderate to severe impairment: 41 to 70+ dB
	Mild and Severe Hearing Loss at 3–5 years of age

OM history, first 2 years of life 

none
<1/yr
 1+/yr

21/143
 48/139
 47/96
15%
 35%
 49%

	2309
Ryding
1997
	Prospective Cohort Study

Study Quality Score (0–8):
5 (01100111)

OM Diagnosis:
AOM was diagnosed by otomicroscopy, performed by an otolaryngologist and defined as an acute episode of earache in a child, with red bulging eardrum(s) or purulent discharge, occasionally febrile and with signs of upper respiratory tract infection.

OM Groups:
Group 1: RAOM Children (>=6 episodes of purulent AOM during a 12-month period)
Group 2: Healthy Children (no AOM and <6 other RTI episodes during the study period)
N=33 
N1=12
N2=21
	Time: Birth cohort (born between 11/1982–2/1984); 
10 yr follow-up
Place: University Hospital, Lund, Sweden
Characteristics:
· 45% first-borns

· 71% mother educated at college level

Inclusion:
· 10 years old

· member of this birth cohort

Exclusion: 

· moved out of Lund
	Age: 
OM history: 0–3 years of life
Outcome: at 10 years of age

Examiner(s):
Audiologist

Instrument:
tone audiometry GSI 16 audiometers 

OM history: 
Groups defined by number of recurrent AOM. Recurrent AOM was defined as >= 6 episodes of purulent AOM during a 12-month period. 

Outcomes: 
Children were tested using GSI 16 audiometers with TDH39 earphones calibrated according to ISO 389. Air conduction hearing levels for both ears were individually determined at the frequencies 1000, 1500, 2000, 3000, 4000, 6000, 8000, 500, 250 and 125 Hz, tested in that order. The test was conducted according to the ascending method. Pure tone average (PTA) values for frequencies 500, 1000 and 2000 Hz (PTA: 0.5-2) and 500, 1000, 2000 and 4000 Hz (PTA: 0.5-4) were calculated for each ear.
	Median level in dB, right ear


RAOM
 Healthy

PTA(0.5-2)
5
 5
PTA(0.5-4)
 –2
–2

Median level in dB, left ear


RAOM
 Healthy

PTA(0.5-2)
7
 3
PTA(0.5-4)
 –2
 0


	2854
Zargi
1992
	Retrospective prospective cohort study

Study Quality Score (0–6):
2 (10000100)

OME definition:
Not specified

Group 1: Experimental – Children treated for recurrent acute unilateral or bilateral suppurative otitis media at 0–2 years of age. 

Group 2: Control – Children who experienced <=1 episodes of OM in the first 2 years of life)
N=62 
N1=33
N2=29
	Time: not specified
Place: University Department of Otorhinolaryngology and Head and Neck Surgery, Ljubljana, Slovenia
Inclusion:
· Age: 8–10 years
· attended similar pre-school, kindergarten, and elementary school programs
· no evidence of mental retardation nor behavioral or emotional disorders
Exclusion: None
	Age: Followup examination at 8–10 years of age

Examiner(s):
Otolaryngologist

OM history: 
During first two years of life.

Outcomes: 
At age 8–10 years pure-tone audiometry was performed. The criterion for normal hearing was based on the air-conduction threshold results, which had to be at or above the level of 10 dB. Isolated audiometric dips (notches) to 15 dB at not more than one high frequency (6kHz or 8kHz) were not considered to be sensorineural hearing loss.
	Hearing loss
Group 1

Group 2


OM+
OM–

Sensorineural
10/33
4/29

30%
 14%

Conductive or mixed
 8/33
0/29

24%
 0%

Both types
 18/33
4/29

 55%
 14%


