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Abstract 

Background About 90% of blind children come from low- and middle-income countries. The main cause of child-

hood blindness is cataract. Cataract surgery can improve vision, but regular follow-up is necessary. Low attendance 

at follow-up is a medical and statistical challenge, as missing information can lead to biased results. Two research 

questions arise: what social factors influence attendance at first follow-up? What social factors influence a poor out-

come of visual acuity at first follow-up?

Methods An observational cohort study was conducted, and the total base population was analysed. The 

study includes children who received cataract surgery at Saint Joseph Hospital (Kinshasa, Democratic Republic 

of the Congo) from 2001 to 2021. Cox regression was used to examine attendance at the first follow-up (n = 1100 

operated eyes), ordinal logistic regression to analyse visual acuity at the first follow-up (n = 699 operated eyes), 

both clustered by patient identification number. Due to the high number of missing values, multiple imputation 

was performed as a sensitivity analysis.

Results Female sex, young age, very good visual acuity after surgery, and disease in both eyes led to lower attend-

ance at follow-up. Poor visual acuity outcome at follow-up was associated with female sex, young age, poor financial 

situation, blindness after surgery and nystagmus.

Conclusions As regular follow-up is crucial for an improved visual acuity outcome, it is recommended that special 

attention needs to be paid to the groups identified in our analysis to better integrate them into follow-up. In particu-

lar, the higher risk of poor outcome in younger children is surprising and requires further analysis.
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Introduction
In 2020, the World Health Organization (WHO) esti-

mated that there were 43.3 million blind people in the 

world [1] among them ~ 1.4 million blind children [2]. 

About 90% of children affected by blindness are from 

low- and middle-income countries, of which 72% are 

from Asia and 18% from Africa [3]. �e prevalence of 

blindness ranges from about 3–4/10,000 children in eco-

nomically developed countries to 12–15/10,000 in the 

poorest countries [4]. Childhood blindness has profound 

and far-reaching personal and economic consequences. 

Blind children face a lifetime of blindness that limits their 

opportunities for education, employment and income. 

Early onset blindness also leads to delays in motor, lan-

guage, social and cognitive development [5, 6].

One of the leading causes of childhood blindness is 

cataract [2], which is also the focus of many programmes 

implementing the goals of "Vision 2020—�e Right to 

Sight", a global initiative to eliminate avoidable blindness 

[7]. Cataract surgery can correct visual acuity and restore 

sight [8]. However, African countries have particularly 

low levels of access to and coverage of basic health ser-

vices. �e establishment of tertiary facilities in African 

countries has been a first step in improving medical care 

for children with cataract [8]. �is includes the Centre 

for Paediatric Ophthalmology at the Saint-Joseph Hos-

pital in Kinshasa (Democratic Republic of the Congo), 

which has been collaborating with the University Medical 

Centre Rostock (Germany) since 2001 and whose clinical 

data form the basis of the study.

In addition to high quality and timely surgery, postop-

erative follow-up is critical for optimal visual outcomes. 

Studies of paediatric cataract surgery report low rates of 

routine follow-up in low- and middle-income countries, 

with ~ 20–40% of patients missing information on post-

operative visual acuity [9–14].

Factors associated with low attendance include female 

sex [11], long distance from the hospital [11, 15], delay in 

presentation for surgery [11], high cost [13, 16, 17], low 

socioeconomic status [11], older child age or adolescence 

[13], and low maternal education level [11, 13].

Concerning visual acuity outcome in the first follow-

up, early presentation and treatment is important. Infants 

and young children have better outcomes than older chil-

dren [18–20]. However, a common problem in middle- 

and low-income countries is that children are delayed in 

getting to appropriate health care facilities, which nega-

tively affects outcomes [21]. Generally, sex does not have 

an effect [22], with the exception of a study in Mexico 

where female children had worse outcomes [15].

Similarly, preoperative blindness and preoperative nys-

tagmus (wobbling eyes) are associated with poor final 

visual acuity outcomes in children with bilateral cataract 

[14, 20, 23, 24]. However, bilateral cataract (both eyes 

affected) was associated with a better outcome than uni-

lateral cataract (only one eye affected) [20, 25].

�e aim of this paper is to analyse the social factors 

that influence participation and visual acuity at the first 

follow-up examination. �ere are few studies on the 

factors influencing non-attendance at follow-up after 

paediatric cataract surgery in low- and middle-income 

countries. We pay special attention to sex, age, fam-

ily financial situation and hypothesise that they have an 

influence on attendance at the first follow-up such that 

older and female children from low-income families have 

lower attendance. We also suspect that higher age of the 

children may have a negative influence on the visual out-

come, while for family income and sex there should be 

no differences in visual acuity. Furthermore, we assume 

that the medical pre-conditions nystagmus and laterality 

affect the outcome at the first follow-up such that those 

with nystagmus and unilateral cataract will have a worse 

outcome.

Materials and methods
Data

�e study employed a cohort observational design, with 

the entire base population being analysed. In a Christof-

fel Blind Mission (CBM) community-based rehabilitation 

programme in Kinshasa, children’s eye conditions requir-

ing treatment were identified by trained community vol-

unteers and a referral was made to Saint Joseph Hospital 

[8], but also self-initiated hospital treatments were possi-

ble. �e CBM screening programme covers a catchment 

area of 16 health zones in Kinshasa [8]. �e distribution 

of children undergoing cataract surgery varies by dis-

trict (Fig.  1). During diagnosis and treatment, socio-

demographic, pre-operative, surgical and post-operative 

characteristics were recorded in a database. At 20 years, 

the study period covers an exceptionally long time with a 

large number of procedures. �e average number of eyes 

operated on per year was 55, with the lowest number of 

operations in 2018 (18 eyes) and the highest in 2020 (117 

eyes).

In the period from September 1999 to March 2022, 

739 children with cataract were presented at Saint Joseph 

Hospital, corresponding to n = 1478 examined eyes. Fig-

ure  2 shows our exclusion criteria (a–g): Only eyes for 

which cataract surgery could be reliably determined dur-

ing the period 2001–2021 were included in our study. 

Accordingly, 40 observations were excluded where no 

information on the surgery was documented (a) and 4 

observations where the surgery was outside the obser-

vation period (b). Five children had no cataract, there-

fore their eyes were excluded from analysis (n = 10) 

(c). Observations with duplicate patient identification 
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numbers (n = 4) (d), cases without age information and 

cases older than 15 years were excluded (n = 37) (e). For 

eyes that underwent multiple surgeries due to complica-

tions, the first postoperative finding was included in the 

analysis for better comparability. In case of a unilateral 

cataract, eyes without visual impairments were excluded 

(n = 203) (f ) and eyes affected by cataract that had not yet 

been operated on were also excluded (n = 50) (g). As the 

eyes of children with bilateral cataracts were sometimes 

operated on at different times (up to several months), 

we analyse participation by looking at the first follow-up 

visit at 3 weeks separately for each eye. Consequently, the 

analysis of participation in the initial follow-up examina-

tion was based on the data set comprising 1100 operated 

eyes in 690 individuals (1. Analysis sample). Among them 

information on visual acuity at first follow-up was miss-

ing for n = 401 eyes and 198 persons, resulting in n = 699 

eyes and 492 persons for the analysis of visual acuity at 

the first follow-up (2. Analysis sample).

Outcome

Participation in the first follow-up after 3  weeks 

(± 14  days as a variable time window) was defined as 

information on the date of the first follow-up. Individuals 

who had no information about the date of the follow-up 

or who attended the follow-up outside the defined period 

were counted as non-participants. Visual acuity at the 

first scheduled follow-up was assessed separately for the 

right and left eye, with categorisation based on the Inter-

national Classification of the World Health Organisation 

(WHO): "No impairment: Visual acuity ≥ 6/18", "Moder-

ate impairment: Visual acuity between 6/18 and 6/60", 

"Severe impairment: Visual acuity from 6/60 to 3/60", 

"Follow light/ Follow object", "Blind: Visual acuity < 3/60" 

[26].

Explanatory variables

We explored the effects of sex: female or male, age at 

time of surgery centred on the median age, family finan-

cial situation: destitute/poor (< 80$ per month), low 

income (80–150$ per month) or regular income (150 + $ 

per month).

Control variables

Medical control variables were laterality (unilateral; bilat-

eral), and nystagmus (present; absent) before surgery 

and visual acuity immediately before and after surgery, 

defined similarly to visual acuity at first follow-up (see 

section Outcome). In the analysis of visual acuity in the 

first follow-up, the categories "Blind: < 3/60" and "Fol-

low light or object" (preoperative) were combined and 

the categories "Severe visual impairment: 6/60 to 3/60", 

"Blind" and "Follow light or object" (after surgery).

Analysis strategy and statistical methods

Cox regression was used for the analysis of participation 

at the first follow-up and ordinal logistic regression for 

the analysis of poor visual acuity at the first follow-up. 

Since in both analyses our observations were eyes that 

underwent surgery, we clustered the variances by patient 

identification number. Due to the high number of miss-

ing values for visual acuity at the first follow-up, a sensi-

tivity analysis was performed using multiple imputations 

of visual acuity as well as of the explanatory variables 

(visual acuity immediately before surgery, visual acuity 

after the surgery, family financial situation) combining 

Fig. 1 Number of children with cataract in the districts of Kinshasa, map visualization. Source: Saint Joseph Hospital (2001–2021)
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them into one analysis based on Rubin [27]. All analyses 

were performed using STATA 12.1.

�e data collection documenting the cataract surger-

ies complied with local legislation and the tenets of the 

Declaration of Helsinki. If additional procedures were 

proposed, parents were informed and asked to sign a 

consent form. Our study involved only retrospective, 

anonymised data and fell outside the scope of the Dec-

laration of Helsinki and did not require ethical review. 

�is was certified by the ethical review board of the 

Medical University of Rostock.

Fig. 2 Analysis sample. Source: Saint Joseph Hospital 2001–2021
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Results
Descriptive results

�ere was a first follow-up examination for 71% of the 

eyes. Of these, 16.0% were blind, 7.4% could follow light 

or objects, 37.6% were severely visually impaired, 29.8% 

were moderately visually impaired and 9.2% had no vis-

ual impairment.

�e sex distribution was 62.3% (male) to 37.7% 

(female). �e mean age of the children at the time of 

surgery was 5.7  years, with a range of 0 to 15  years. 

7.6% came from destitute/poor families (< 80$ per 

month), 71.8% with low income (80–150$ per month) 

and 19.1% with regular income (150$ + per month).

A large proportion (63.6%) of the 1100 eyes exam-

ined before surgery (Table  1) were blind with visual 

acuity < 3/60, while a further 19.8% had severe visual 

impairment (visual acuity < 6/60 to 3/6). A total of 8.3% 

of the eyes were found to be capable of following light 

and objects. Moderate impairment was seen in 6.9% of 

observations with visual acuity of 6/18 to 6/60. Signifi-

cantly fewer eyes were blind immediately after surgery 

(9.2%), but 53.3% of eyes still had severe impairment, 

1.6% to be capable of following light or objects, 14.7% 

had moderate impairment and 2.0% had no impair-

ment. At the first follow-up, 10.2% of eyes were blind, 

4.7% could follow light or objects, 23.9% had severe 

impairment, 18.9% had moderate impairment and 5.8% 

had no impairment. Nystagmus was observed in 22.4% 

of eyes.

Analysing the missing value (Supplementary 

Table  S1), we observed a pattern consistent with a 

missing at random (MAR) process thus justifying 

imputation. �e parameter estimates are summarised 

according to the Rubin approach [27].

Multivariate analysis of participation in the first follow-up

�e gross effects (models 1a–1c) showed a higher risk 

of follow-up for older children and for children from 

poor families (Table  2). In the full model 2, there was 

a borderline significance for sex, with girl exhibiting 

a 16% lower risk of attending follow-up compared to 

boys (Table  2). An age gradient is evident: �e risk of 

attending the first follow-up increased 1.03-fold with 

each year of age. �ere was a borderline significance 

for visual acuity before surgery, with blind children 

and children with severe visual impairment having an 

~ 28% lower risk of participating in the first follow-up. 

Compared to people with unilateral cataract, people 

with bilateral cataract had a 29% lower risk of attend-

ing the follow-up. No statistically significant differences 

existed for visual acuity (after surgery), financial situa-

tion and nystagmus.

Multivariate analysis of poor visual acuity after cataract 

surgery in the first follow-up

The gross effects (models 1a–1c) showed a higher 

risk of visual impairment for females and a declin-

ing risk of visual impairment with age (Table 3). After 

adjustment for all covariates, there was a borderline 

significant effect of sex with female children having 

a 1.38-fold higher risk of poor visual acuity (Table  3; 

model 2). There was an age gradient: The risk of poor 

Table 1 Demographic and clinical information

1. Analyse sample: participation in the first follow-up; 2. Analyse sample: visual 

acuity in the follow-up; n = number of eyes

Source: Saint Joseph Hospital 2001–2021

Variable Value 1. Analyse 
sample

2. Analyse 
sample

N % N %

Participation No 319 29.00

Yes 781 71.00

Visual acuity Not impaired 64 5.81 64 9.16

(follow-up) Visual impairment 208 18.91 208 29.76

Severe visual impair-
ment

263 23.91 263 37.63

Follow light or object 52 4.73 52 7.44

Blind 112 10.18 112 16.02

Missing 401 36.45 0 0.00

Sex Male 685 62.27 457 65.38

Female 415 37.73 242 34.62

Age mean 5.69 6.23

Financial situation Destitute/poor 83 7.55 46 6.58

Low income 790 71.82 517 73.96

Regular income 210 19.09 124 17.74

Missing 17 1.55 12 1.72

Visual acuity Not impaired 0 0.00 0 0.00

(preoperative) Visual impairment 76 6.91 58 8.30

Severe visual impair-
ment

218 19.82 140 20.03

Blind 700 63.64 491 70.24

Follow light or object 91 8.27

Missing 15 1.36 10 1.43

Visual acuity Not impaired 22 2.00 11 1.95

(after surgery) Visual impairment 162 14.73 117 16.55

Severe visual impair-
ment

586 53.27 463 66.24

Blind 102 9.27

Follow light or object 17 1.55

Missing 211 19.18 108 15.45

Laterality Unilateral 226 20.55 178 25.46

Bilateral 874 79.45 521 74.54

Nystagmus No 854 77.64 553 79.11

Yes 246 22.36 146 20.89

Total 1100 100.00 699 100.00
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visual acuity decreases by 12% with each year of age. 

We did not find a significant effect of financial situa-

tion of the family. People who were blind or could only 

light or objects before surgery had a 2.29-fold higher 

risk of visual impairment than people with moder-

ate impairment. Compared to people with moderate 

impairment immediately after surgery, people with 

no postoperative impairment had an 87% lower risk 

of visual impairment at the follow-up, while people 

with severe postoperative impairment, who were blind 

or could only follow light or objects, had a 2.47-fold 

higher risk of visual impairment. Nystagmus was asso-

ciated with a 2.04-fold higher risk of visual impair-

ment. No statistically significant differences existed 

for laterality.

Using multiple imputation estimates converged (Sup-

plementary Figure S1) and results remained almost 

unchanged (Supplementary Table S2) with two impor-

tant exceptions: �e sex difference now became sig-

nificant with females having a higher risk of visual 

impairment (OR = 1.52; p-value = 0.008), which was 

also true for the lowest income group (OR = 3.92; 

p-value = 0.002).

Discussion
Based on clinical data from Saint Joseph Hospital, 71% 

of children attended their cataract surgery follow-up. 

Boys and older children were more likely to attend the 

follow-up visit, but we found no effect of financial situ-

ation. Poor visual acuity at the first follow-up was asso-

ciated with younger age, female sex, and poor financial 

situation.

Participation in the first follow-up

�e percentage of children lost to follow-up is similar to 

other studies from low- and middle-income countries, 

ranging from 20 to 40% [9, 11, 12]. In line with Eriksen 

et al. [11], girls were less likely to be taken to the follow-

up than boys. It is likely that these sex differences are due 

to the social role of the male sex in the community, with 

treatment and a good visual outcome being considered 

more important for boys to enable them to attend school 

[28]. Sex differences are already evident in the uptake of 

cataract surgery at Saint Joseph’s Hospital, where there 

are two boys for every girl. Studies in low- and middle-

income countries show similar results [9, 11, 13, 18]. 

Table 2 Hazard ratio (HR) of participation in the first follow-up

Model 1a: sex only; Model 1b: age only; Model 1c; financial situation only

Source: Saint Joseph Hospital 2001–2021

Variable Value Model 1a–c Model 2

HR p-value HR p-value

Sex Male 1 1

Female 0.87 0.107 0.84 0.052

Age Centred on median 1.03 0.006 1.03 0.013

Financial situation Destitute/poor 1.5 0.025 1.05 0.812

Low income 1 1

Regular income 1.10 0.425 1.04 0.718

Missing 1.58 0.221 1.33 0.417

Visual acuity Moderate visual impairment 1

(preoperative) Severe visual impairment 0.72 0.055

Blind 0.73 0.061

Follow light or object 1.35 0.220

Missing 0.90 0.812

Visual acuity Not impaired 0.57 0.104

(after surgery) Moderate visual impairment 1.24 0.206

Severe visual impairment 0.99 0.965

Blind 1

Follow light or object 1.89 0.154

Missing 1.40 0.081

Laterality Unilateral 1

Bilateral 0.71 0.001

Nystagmus No 1

Yes 1.02 0.827
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In this context, it is particularly important to encour-

age girls with cataracts to undergo cataract surgery and 

follow-up examinations. �is will enable them to access 

education and reduce their dependence on family and 

community members.

While Gogate et al. [13] confirm poor follow-up espe-

cially for older children (age ≥ 11 years), our results show 

a reduced risk of participation for younger children. We 

suggest that for younger children who are not yet in 

school, good vision is seen as less important. Qualita-

tive studies have shown that when parents seek eye care, 

they consider improved vision to be an important factor 

in their children’s school performance [29, 30]. However, 

further qualitative research is needed to find out why 

parents do not bring their children back for follow-up 

and to what extent the age of the children is important in 

the decision. �e Democratic Republic of the Congo is a 

low-income country, with ~ 60% of people living on less 

than USD 2.15 per day in 2022 [31]. Based on data from 

Saint Joseph Hospital, ~ 72% of people have a monthly 

income of USD 80–150. A more precise categorisation of 

the financial situation was not possible with the data. In 

terms of the financial situation, we did not find any effect 

on participation in the follow-up. We expect the com-

munity-based rehabilitation (CBR) programme to have 

a positive impact, covering surgery costs and transport 

costs. Other studies have demonstrated that the cost of 

surgery is a deterrent to follow-up [13, 15]. However, we 

cannot exclude a data problem.

Children who had no visual impairment after surgery 

were less likely to return for follow-up, as were children 

with bilateral cataracts. Qualitative interviews showed 

that many parents were unaware of the importance of fol-

low-up and did not consider it necessary to return their 

Table 3 Odds ratio (OR) of visual acuity in the first follow-up

Model 1a: sex only; Model 1b: age only; Model 1c; financial situation only

Source: Saint Joseph Hospital 2001–2021

Variable Value Model 1a–c Model 2

OR p-value OR p-value

Sex Male 1 1

Female 1.55 0.012 1.38 0.057

Age Centred on median 0.86  < 0.001 0.88  < 0.001

Financial situation Destitute/poor 2.18 0.236 2.23 0.070

Low income 1 1

Regular income 0.10 0.999 0.91 0.656

Missing 1.74 0.496 0.68 0.683

Visual acuity Moderate visual impairment 1

(preoperative) Severe visual impairment 1.49 0.224

Blind/follow light or object 2.29 0.010

Missing 9.61 0.017

Visual acuity Not impaired 0.13 0.013

(after surgery) Moderate visual impairment 1

Severe visual impairment/blind/follow 
light or object

2.47  < 0.001

Missing 8.29  < 0.001

Laterality Unilateral 1

Bilateral 0.84 0.408

Nystagmus No 1

Yes 2.04 0.001

Cut 1 − 1.22

Cut 2 1.06

Cut 3 3.05

Cut 4 4.71

N 699 699

Log-likelihood − 836.0804

LR-Wert  < 0.001

Pseudo-R2 0.1659
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children to hospital if the visual outcome had improved 

[30]. According to Yorston et al. [9], children with imma-

ture cataracts who had relatively good vision preopera-

tively were more likely to attend follow-up, suggesting 

greater parental involvement. In line with the findings of 

Yorston et al. [9], we found a lower risk of attendance in 

children with bilateral cataracts. We assume that parents 

who bring their child with unilateral cataract to surgery 

are also more likely to try to attend follow-up and to be 

well informed about the treatment process.

Visual acuity in the first follow-up

�e proportion of blind children was significantly 

reduced from 62% before surgery to 16% at the first 

follow-up after 3 weeks. About 9% of the operated eyes 

achieved good visual acuity (6/18 or better) and about 

30% achieved moderate visual acuity (6/18 to 6/60). In 

7% of the observations it was not possible to determine 

a specific visual acuity, but these may follow light or 

objects.

Contrary to our hypothesis, the results show a higher 

risk of poor visual outcome at the first follow-up for 

girls. �is is consistent with the findings in Mexico [15], 

but differs from other countries where no sex effect was 

found [22].

We found a lower risk of poor visual outcome in older 

children. �is effect is different from other studies that 

predicted a better visual outcome in younger children 

[18–20]. �ese studies differ with regard to age groups 

and the partly separate evaluation of congenital (bilat-

eral) and traumatic (unilateral) cataract. We only con-

trolled for laterality and found no effect. Measuring 

visual acuity is particularly difficult in young children 

because no Snellen test is possible. Measuring visual acu-

ity by assessing whether the child follows objects may 

lead to inaccuracies in the interpretation of the results. 

�e age information is also partly based on estimates by 

the parents, which can also lead to inaccuracies.

Controlled for sex, age and medical precondition, 

financial situation does not affect the risk of participa-

tion in the follow-up, but is associated with worse medi-

cal outcomes in the sensitivity analysis using multiple 

imputation. Medical outcome studies do not usually 

control for financial situation, which makes comparisons 

difficult. Financial aspects play an important role in the 

treatment process for families [13, 16, 30], but the CBR 

programme covers direct costs and indirect costs such as 

transport. It is possible that the effect of financial situa-

tion on poor visual outcome is due to different living con-

ditions in the families and less opportunity for home eye 

care after surgery. To understand the influence of finan-

cial situation on visual outcome after surgery, the extent 

to which living conditions differ by financial situation and 

how this affects visual outcome needs to be investigated 

in more detail.

Preoperative blindness, blindness and severe visual 

impairment immediately after surgery, and preoperative 

nystagmus were predictors of poor postoperative visual 

outcome; other outcome studies from low- and middle-

income countries including children under 15  years of 

age with bilateral or unilateral cataract found the same 

results [14, 20, 23–25].

When comparing the results with previous studies [20, 

25, 32], it is important to note that the follow-up times in 

these studies vary widely. To increase the validity within 

our study, we focused on the first follow-up after 3 weeks; 

other studies refer to the last follow-up, which can range 

from a few days to several years [20, 25, 32]. By clustering 

the data by patient identification number, we included 

both eyes in our analyses, not just the better eye [25, 32]. 

In addition, we imputed missing values when exploring 

visual acuity and this mainly influenced the results for sex 

and financial situation in terms of significance. �is was 

important because visual acuity results were not available 

at the first follow-up for 36% of the observations.

Strength

Our study has a series of strengths. Data availability is 

limited in low- and middle-income countries. �e Saint 

Joseph’s Hospital database offers a long study period of 

20 years with follow-up of children with cataract-related 

visual impairment who have undergone surgery.

In addition to medical variables, social variables are 

also recorded, expanding the possibilities for analysis. 

�rough the Community Based Rehabilitation (CBR) 

programme, which covers treatment and travel costs, 

there is no social bias in participation in the follow-up.

Limitations

�e study also has a number of limitations. Low follow-

up rates in low- and middle-income countries lead to a 

high number of missing values, which may affect the 

assessment and interpretation of the results. Also in our 

study, 36% of the observations had no vision results at 

follow-up, but we used multiple imputation. We could 

not include all variables of interest (cause of cataract, 

mother’s education, father’s education, number of sib-

lings) present in the dataset in our analyses because 

they had too many missing values (80%) or inconsistent 

coding.

Conclusion
As a first step, we identified factors that have a positive 

influence on follow-up after cataract surgery in chil-

dren. In the second part of our study, we analysed fac-

tors that influence visual outcome after surgery. As 
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regular follow-up is crucial for a good visual outcome 

in cataract surgery, special attention should be given to 

girls and young children in family counselling to bet-

ter integrate them into follow-up. Qualitative interviews 

remain important to better understand family dynamics 

and individual fears of treatment and follow-up, and to 

develop possible strategies to increase participation. Fur-

ther research is needed to understand why the different 

financial circumstances of families affect the outcome 

of surgery and to develop recommendations for action 

where appropriate.
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